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SILVER MEDAL, ROYAL CORNWALL POLYTECHNIC 
shest Award for Effectiveness in Boring, and Economy in 
: the Consumption of Air. 


JUBILEE EXHIBITION, 1882. 
THE PATENT 


ORNISH” ROCK DRILL. 


i 


Di 


1th 
SN 


FIRST FIRST 


LVER AWARD 


EDAL, BORING 


INING CONTEST 


STITUTE DOLCOATH 


OF MINE, 


RNWALL. DECEMBER, 


ae — . i : 


ices and particulars on application to the Manufacturers, 


HOLMAN BROTHERS, 
MBORNE FOUNDRY AND ENGINE WORKS, 
CAMBORNE, CORNWALL. 


INES, AIR COMPRESSORS, TUNNELLING 
CARRIAGES, TRIPODS, &c., 
From own design, or to order. 


THE PATENT 


CLIPSE” ROCK-DRILL 


AND 


“RELIANCE AIR-COMPRESSOR.” 
ilver Medal awarded at Boring Competition, East Pool Mine, Sept. 1883. 


Are NOW SUPPLIED to the 


ENGLISH, FOREIGN, and 


COLONIAL GOVERN- 


MENTS, and are also IN USt 
in a number of the largest 
MINES, RAILWAYS, QUAR- 
RIES, and HARBOUR 
WORKS inGREAT BRITAIN 


and ABROAD. 


FOR ILLUSTRATED CATALOGUE AND PRICES, apply to— 
HORN & CO., 22, Charing Cross, London, 8.W: 


> iia aaa< 


HEMATICAL INSTRUMENT MANUFACTURER To H.M.” 
OVERNMENT, COUNCIL OF INDIA, SCIENCE AND 
ART DEPARTMENT, ADMIRALTY, &c. 
MEMATICAL, DRAWING and SURVEYING INSTRUMENTS of every 
lon, of the highest quality and finish, at the most moderate priees. 
Price List post free. 
ENGINE DIVIDER TO THE TRADE. 
ADDRESs—GREAT TURNSTILE, HOLBORN, LONDON, W.O. 


— 


J. 8. MERRY, 
ASSAYER AND ANALYTIOAL CHEMIST, 


SWANSEA, 
PIL'ES ASSAY OFFICE REQUIREMENTS AND RE-AGENTS 


NGEASOL 
AOCK DRIL! 


AND AWARDS. 
American Institute, 1872. Rio de Janeiro Exhibition, 1875. 
American nstitute, 1873, | Australia Brisbane Exhibition, 1876, 
London Internatioval Exhibition, 1874. | Philadelphia Exhibition, 1874. 
Manchester Scientific Suciety, 1875. Royal Cornwall Polytechnic, 1877. 

' eeds Exhibition, 1875, Mining Institute of Cornwall, 1877. 
Royal Cornwall Polytechnic, | 875. Pavis Exhibition, 1878. 


























7 SS 


v4 | TUBES FOR BOILERS, PERKINS'S, and other HOT-WATER SYSTEMS. 


For Catalogues of Rock Drills, Air Compressors, Steel or Iron Steam Tubes. 
Boiler Tubes, Perkins’s Tubes, Pneumatic Tubes, Boring Tubes, and all kinds of 
Machinery and Mining Plant, apply to— 


LE GROS, MAYNE, LEAVER & CO. 


60, Queen Victoria Street, London, E.C. 


ROCK DRILLS 


FOR 


HAND AND POWER. 





DUNCAN BROS., 
32, QUEEN VICTORIA STREET, 


S. MASON and Co., 
STONE MACHINE WORKS, 
LEICESTER, 

Has been awarded the last MEDAL for 
their SIMPLEX STONE BREAKER. 

It only has five wearing parts ; 
others have 26. 
LARGE SIZES. 
Can be worked 


by hand. 


4. Catalogue free 
New Patent Simplex Gs 
Hammer Motion Stone and 
Ore Breaker. SS 
N.B.—A Machine can be seen working at the Metropoli’an Board 
of Works, 


on 
application. 





AIR COMPRESSORS, 


With R. SCHRAM’S 


Patent 


S luetand Outlet Valves. 
to BOILERS, TURBINES. Se 


as Co 


SCHRAWM’S IMPROVED 


ROCK DRILL. 


1600 in Use in all Parts of the World. 


Complete Rock Boring Plants of the most 
approved construction for Railway Tunnels, 
Quarries, Shaft Sinking, Level Driving, 
Stoping, and Submarine Blasting. 


All Kinds of Mining Machinery. 


RICHARD SCHRAM & CO., 


9, NORTHUMBERLAND STREET, CHARING CROSS, 
LONDON. 


" GILBERT GILKES & CO. 
KENDAL, ENGLAND, 


WILLIAMSON BROS, 


1 





TURBINE: 


A most efficient means of applying Water Power to all kinds of 
Machinery. 

Largely used in DRIVING AIR COMPRESSORS, PUMPING, 
WORKING ORE-CRUSHING MACHINERY, and for other pur- 
poses in connection with MINING. 

Successfully used in ELECTRIC LIGHTING, and in utilising 
DISTANT WATER POWER by means of ELECTRICITY. 

A Pamphlet containing a fall description of the Vortex, with 


several Illustrations and a number of Testimonials, can be obtained 
on application. 


STEPHEN DAVISON, 
TIMBER AND MINING STORES MERCHANT, 
MORPETH. 

Chocks, Sleepers, Shafts, Helves, Spokes, Naves, Felloes, Pit Props, 
Mining Timber, Tub-wood, Wagon-wood, Xc., supplied at 
Market Value. 

MINES BOUGHT. 


COMPANIES FORMED ON EQUITABLE 
TERMS. 
MORDEY, CARNEY, AND CO. (LIMITED), 
SHIPBUILDERS, AND MARINE AND GENERAL 
ENGINEERING WORKS, 
DRY DOCKS, NEWPORT, MON. 
All kinds of WROUGHT and CAST IRON STRUCTURAL WORK, 
including Girders, Tanks, Boilers, Colliery Plant, Winding Engines, 
Iron Coal Wagons, heavy Smith Forgings, Dock Gates and Caisons, 
and requirements of Harboar and Dock Works, &c., &c. 
All Orders executed promptly, and Tenders from Plans 
and Specifications. 
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BELL'S AS 


BELL’S PATENT ASBESTOS BLOCK PACKING for High-Pressure Engines 


The following testimonials refer to this Packing :— 


Mona Lodge, Amlwich, Anglesey, 


2n, ugust, > 
DEAR S1R,—I have much pleasure in answering your note. Bad times in mining have com- 
lled me to try all kinds of expedients in order to effect saving; some have succeeded and some 
tooo failed, but my underground manager, Capt. Hughes, has just said to me by the telephone— 


«* The Asbestos Packing is the best thing ever brought here.” 


It saves money and trouble, but like my gas purifying oxide it lasts so long that you must not 


T. F. EVANS, 
Late H.M. Inspector of Metalliferous Mines, 
Manchester, Sheffield, and Lincolnshire Railway—Steamship Department, 
Grimsby, April 10th, 1884. 
that after a trial of over nine months, and com- 


expect another order from me for twelve months at least. 


Yours truly, 
Mr. J. Bell, 


DEAR S1z,—I have much pleasure in statin 





water to the 


SBESTOS. 


BELL’S ASBESTOS BOILER AND PIPE COVERING CO 
coating every class of steam pipes and boilers, non-combustible and easily aoe TION, ty 
is up; adheres to metals and preserves them from rust; prevents the unequal ex whe 
traction of boilers exposed to weather ; covers 50 per cent. more surface than any #ioa an 
and is absolutely indestructible. It can de stripped off after many years’ use, mix ~ 
cent. of fresh, and applied again. The composition is supplied - 


Set 
—_— 





“a 





n 


ed us econ 
, and is only to pe? with 





DEAR 81R,—It may 
using your covering. 





TRADE 











A Horizontai Boiler, i7 ft. 6 in. long, 15-H.P., gave the following results: — 
Temperature on 


for use. ded in, 
Plates- - - 


deg. 
» Coveri 4 


One ton of coal was saved per week, and althony h the ‘tire el 
20 ibs. of steam were found in the boiler next morniage — oe every CVenin 
The following Testimonials refers to this Coverin 


Offices of the Wimbledon Local Board, Wimbledon,Novy, 28¢), 
interest you to know that we save exactly 40 per cent, in fy tats 
Yourstruly, W. SANTO ORIMP, 0. ? anu In 


ng.it with other packings, I can confidently recommend your Asbestos Packing. It is espe- ; s The Tamar and Kit Hill Grani +» BG é' 
Prallyivalwable when high-pressures are employed, as in cases wens other packings have perished, eo = 4 Mr. John Bell, Southwark, 8.E. Gunnislaha, Tavistock toy A ,s 
owing te high temperatures, your pecking has invariably stood well. 1 have also used it with — = 81R,—I have much pleasure in stating that the Asbestos covering applied by Pil, 18, 
complete success when a gland has heated with other packings, and also in cases of badly scored BELL’S ASBESTOS. } of our travelling crane at Kit Hill has yielded most remarkable results. Since it ha to the boiley pla 
piston reds, I consider the results I have obtained by its use for our marine engines to have on, annhs.at' ate biath.dne ef. the | we have saved fully half our coals, and have effected a great saving in the time it tenet 10 i 
o—- ~ —7 ee highly satisfactory. Yours truly, @. H. OLARKE, Sup. Engineer highest quality only, and no attempt ap Retr is ann £ matter of great importance tous. I should add that the crane ren —_ 

r, J. Bell. . , . . : < S,and is fully exposed to all weather. I have formed the higt ini 

Department of the Director of Navy Contracts, a ae 0-4 | Asbestos as used for this gurpeee, and as youare aware, have had another boller sinha” of Tne e 
Admiralty, itehall, 20th June, 1584. materials at low ion Ai “hb 4 | though it has not since been used. I can most strongly recommend the material Aly covey U1 

Srz,—I have to inform you that your tender has been accepted for Bell’s Rolled Cloth Asbestos ps ages sae As oak diaeah oe th Iam, Sir, yours faithfully, W. J. CHALK, Assoc.M.Inst.0.E., Engineer and 
Packing to sample submitted:—Elasticcore ... ... ... ... Square. undermentioned depots 7 pet “ on BELL’ BESTOS and INDIA- RUBBER WovEN T Manager Le 
- Ie ay thenenetn deen. an Bastens SHEETING, for making every class of Steam and Water Joints. It can aad th 
To Mr. John Bell. JOHN COLLETT, Director of Navy Contracts. eect he nmr oe hand to the form required without puckering, and is especially useful i? beet ty - 
The Patent Block Packing is square, as Fig. 1 and Figs. 2 and 3 represent the Round joints of manhole and mudhole doors, It is kept in stock in rolls of 109 ft SI 


Block Packing with solid and hollow rubber core, and Fig. 4 without core, but with 
As these packings are extensively imitated, and as it is a common prac- 
tice among dealers and agents to supply the cheaper manufactures at my list prices, 
users are requested to see that the packing supplied to them bears the trade mark. 

E RESERVATIVE.—This useful mixture 
by absorbing the free oxygen that is in the water entirely checks pitting and corrosion. 
It also disintegrates incrustation so immediately as to prevent its adhering to the 
plates. Not only is a great economy of fuel effected by keeping boilers clean, but the 

4. It has been computed that 
r cent. of coal; 4% in., 60 per cent. ; 
% in., 150 percent. Thus the Preservative avoids the great risks which are inseparable 
from scaled plates, lengthens the life of a boiler, and covers its own cost a hundred- 
It is entirely harmless, and has no injurious action on 
It can be put into the feed tank or boiler, as may be most convenient. 
Sold in drums and casks bearing the Trade Mark, without which none is genuine. 
BELL’S ASBESTOS YARN and SOAPSTONE PACKING 
for Locomotives and all Stationary Engines running at very high speed with 
Sandwell Park Colliery, Smethwick, 1st February, 1884. 


rubber inlaid. 


BELL’S ASBESTOS BOILER 


risk of having the plates burned is thereby obviate 


1g in. thick of incrustation causes a waste of 15 


fold by economy of fuel. 
metals. 


intense friction. 
To Bell’s Asbestos Works. 


DEAR S1rs,—I have much pleasure in stating that I have used your Asbestos Pack- 
ing for the last 13 months for our large —— engines which are running night and 
ng engines at the above Colliery, and 

riod we have not used more than one-third the Packing we had for- 
merly ; and this I attribute to your Packing on account of its great durability and 


day, and also for the fan, pumping, and haul 
during that 


general excellence of quality.—I am, dear Sirs, yours faithfully, 


THOMAS WINTER, Colliery Engineer. 





BELL'S ASBESTOS WORKS, SOUTHWARK, LONDON, 


Victoria Buillings, Deansgate, MANCHESTER. 


BELL’S 


BELL’S 
Sheeting is 





ILLUSTRATED PRICED CATALOGUE FREE ON APPLICATION TO 


OR THE DEPOTS—118a, SOUTHWARK STREET, 8.E., 
11 and 13, St. Vincent Place, GLASGOW. 

















R. S. NEWA 


London: 180, STRAND, W.C. 











MANUFACTORY: GAT 


S1r,—I have to inform you that your tender for Asbestos 
accepted.—Mr. John Bell. 


user the special advantages of both materials. 
from the action of heat and grease by an outer coating of vulcanised Asbestos ()», 
thus producing an excellent joint where expansion and contraction render ,,,/ 
materials unserviceable. This material is admirably suited to steam pipe joints 
every class of valve. * 
subject to injury by oil. 


39, Mount Stuart Square, CARDIFF. 


LL AND CO 


Sole Patentees of Untwisted Wire Rope. 
Iron & Steel Ropes of the highest quality for Collierics, 
Railways, Suspension Bridges, &c. 


PATENT STEEL FLEXIBLE ROPES AND HAWSERS. 


IRON STEEL, AND COPPER CORDS. 
COPPER CABLES of high Conductivity for Electric Light and Power, 


» from 


% in. to 3 in. wide, and any thickness from 4g in, upwards. Manhole i 
lifted many times before the renewal of the jointing Ronserial is aoc Me = 
material is made upinto sheets about 40in. square, and each sheet bears the Tr sd mite 

without which none is genuine. a 
this useful material, and to secure themselves against being supplied wit t 
inferior articles at my price, users are recommended to see that every 10f th 
of the Asbestos Tape purchased by them bears the Trade Mark. * Heng 


It is very necessary to guard against imitations i, 


SPECIAL LONDON-MADE ASBESTOS MILLBO 


for Dry Steam Joints, made of the best Asbestos fibre, is well-known for its t ? 
and purity, and is absolutely free from the injurious ingredients frequently oo 
attain an appearance of finish, regardless of the real utility of the material,” Mag 
sheets measuring about 40 in. square, from 1-64th in. to 1 in., and 4% milli se 
25 millimetres thick, , nett 
The following copy of acceptance of tender refers to above :— 
Department of the Director of Navy Contracts. 


Used tg 


Each sheet bears the Trade Mark. 


Admiralty, Whitehall, 8.W., 17th May, | 
Millboara’hy 
JOHN COLLETT, Director of Navy Contac” 
ASBESTOS EXPANSION SHEETING (PATEN?) h 
another combination of Asbestos with India-rubber, giving to the Pen, 
The India-rubber Washer is protect 








Valves made of this material are very durable, as they oa 


S. E. 


21, Ritter Strasse, BERLIN, 











”3 





LIGHTNING CONDUCTORS. 


~ Liverpool: 7, NEW QUAY. 


ONE man can EASILY tip ANY WEIGHT in these wagons. 
iin 


Glasgow: 68, ANDERSTON QUAY. 


ESHEAD-ON-TYNE. 























“TREBLE RAM PUMPS. 


To be worked by means of Wire Rope or Gearing. 
FOR DEEP MINES OR HEAVY LIFTS, AT LONG DISTANCES. 


Prices upon application, with full particulars of requirements. 
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As supplied to Messrs BOWES, of Springwell Colliery, Gateshead, for a Lift of (600) Six hundred feet vertical throt 


JOHN WARNER AND SONS, THE CRESCENT FOUNDRY, CRIPPLEGATE 


LONDON, E.C. 
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igh two miles of pipes. 
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. ome R. HUDSON’S 
of Patent Steel Gruchs, Points and Crossings, 


PORTABLE RAILWAY, STEEL BUCKETS, &e., &e. 
































OVeniay 
tts Telephone Ni ae | T egistercd 
thro In connection mith x ‘ . = 
SS Par GILDERSOME FOUNDRY, NEAR LEEBS. | tegiiicdaies: 

the principal Hotels a o 
ii place of gg in the (Near Gildersome Station, G.N.R. Main Line, Bradford to Wakefield and London, aB. aes ~ i a. 
as : via Laisterdyke and Ardsley Junctions.) 
of yp ; eee SS ——— —— ” Vane 
coi Urwarps of 25,000 of these Trucks and Wagons have been supplied to the South African Diamond Mines; American, Spanish, Indian, and Welsh Gold, Silver, Copper, and 
.nager [ead Mines ; Indian and Brazilian Railways, and to Railway Contractors, Chemical Works, Brick Works, and Coal and Mineral Shippers, &c., &c., and can be made te lift off 
Heat the underwork, to let down into the hold of a vessel, and easily replaced. They are also largely used in the Coal and other Mines in this country, and are the LIGHTEST, 
. : STRONGEST, and most CAPACIOUS made, infinitely stronger and lighter than wooden ones, and are all fitted with R. H.’s Patent “ Rim” round top of wagons, requiring no 
ma rivets, and giving immense strength and rigidity. End and body plates are also joined on R. H.’s patent method, dispensing with angle-irons or corner plates. 
he same 
“tt, Patented in Europe, America, Australia, India, and British South Africa, 1875, 1877, 1878, 1881, and 1883. 
. thes N.B:—The American, Australian, Indian, and Spanish Patents on Sale. 
. ength —_—_—_—_—_— . 
OaRp, CAN BE MADE TO ANY SIZE, AND TO ANY GAUGE OF RAILS. 
te 1,—PATENT STEEL END 79 " 
Made i TEP WAGONS ‘ENT @ RS rn 
—, Liv WAGONS. 7.—PATENT STEEL MINING WAGONS. Pll a r.uuosoifs PATENT 

1 RIMMED & JOINTED 
4 STEEL Mininc WAGGON 

14S bee 
tracts 
"), Mig 
1¢ Steam 
rOtectey 
8 Uloth 
rT Ober 
ints ang 
Are Do 





WITH BOTTOM _ 

MARUDSONS PATENT 

CUDERSOME } OURDRY 
List ease, 








2, PATENT UNIVERSAL TRIPLE-CENTRE 
STEEL TIPPING TRUCK, 
Will tip either sive or either Enp of rails. 


8.— PATENT DOUBLE-CENTRE STEEL 
SIDE TIP WAGONS, 
Will tip either side of Wagons. 





( 


— 





13.—PATENT STEEL HOPPER WAGON. 





— g Baan “py Ye SHMISIN PATENTEE 
3.—PATENT TRIPLE-CENTRE STEEL —————— mean teas 
SIDE TIP WAGONS. 





9.—PATENT STEEL ALL-ROUND TIP 
WAGON, 





14.—SELF-RIGHTING STEEL 
TIP BUCKET. 
(The “ CatTcu ” can also be made SELF 
ACTING if desired.) 





* 
2 
2 
a 
z 
2 
: 
- 
a 
. 
» 
Z 
< 
& 
~ 
» 
= 
l 
4 
“ 
3 
+ 
= 
8 
| 
- 
Z 
~~ 
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15,— STEEL CAGE. 





fm 





4, -PATENT STEEL PLATFORM OR 


CROSSING. 





~ Wy wr ela y Sra 
5.—PATENT STEEL CASK. 
4s supplied to H.M. War Office for the late war in Egypt). 
DoUBLE the sTRENGTH of ordinary Casks without any 
INCKEASE in weight. 
capacity UpWAKDS to any desired size.) 





‘fade from 10 gal 


11,.—RIGHT AND LEFT-HAND STEEL 
POINT AND CROSSLNG. 
17. STEEL SELF-CONTAINEL 
TURNTABLE. 


SMMUSONS = 
PATENT JOINTED CASK —~ 
Patented 1878 





16.—PATENT STEEL WHEELBARROWS. 


CILDERSOME FOUNDRY 
NEAR LEEDS. 





6.—ROBERT HU 


PATENT rvproven IRON 
NO BRICKWORK REQUIRED. 


: A Special quality made almost entirel 
‘0 STEEL, effecting a GREAT SAVING 
IN WEIGHT. 


DSON’S 


SMITH’S HEARTH, 


MR 
os AMSA ANAT 


Large numbers in use by all the pr 


incipal Engineers in this 


country and abroad. 


nice 


ALL KINDS OF BOLTS NUTS, AND RIVETS 


Made to any Size. 
Lightest and Strongest in the Market. 


A great success. 





i Soe | 
(Also made in Cast Iron for use where 
weight is not a consideration. 





No. 19.—PATENT STEEL CHARGING BARROW, 


DovusBLe the STRENGTH & much LIGHTER than ordinary Barrow! 


18.—“ AERIAL” STEEL 
WINDING TUB. 


Largéiy employed in the South African 
iamonc¢ Fields. 


+s 





MADE TO ORDER 


ON THE PREMISES 
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Pumping Engines 


ir .| -UMPING & MINING 


Mines, Water Works, 
Sewage Works 
and 
General Purposes. 


CATALOGUES ON 





MACHINERY. 


HATHORN, DAVEY, & Co., LEEDS. 


Hydraulic Pumps, 
Winding Engines, 
Air Compressors, 
Man Engines, 
Capstans, 

&c., &e, 


ent 





















THE “ADELAIDE” ROCK DRIL| 


THE BEST IN THE MARKET. 


ADVANT 





AGES 





Great Simplicity and Durability. Great Strength and Portability. 


Great Economy in Consumption of Air. High Rate of Drilling. 


REASONS 





It has no Valves or Tappets. 


PRO 


ONLY ONE MOVING PART. 





It works expansively, & is almost entirely constructed of Steel 


OFS 








TESTIMONIALS. See Circular, sent free on application. 
A FREE TRIAL at any Mine or Quarry in Great Britain. 


OLE MANUFACTURERS 


T. B. JORDAN, SON, & COMMANS. 


OFFICES :-ADELAIDE CHAMBERS, 82, Gracechurch 8t., London, E.C. 





PERFORATED SHEET METALS 


FOR 


TIN, LEAD' AND COPPER MINES, 


MILLERS, BREWERS, AND 
MALSTERS, 
COLLIERIES AND 
QUARRIES, 
COFFEE ROASTERS 
AND 


SUGAR REFINERS. 


ALDRED & CoO., 








Works: PARKER STREET, ASHLEY LANE, 
MANCHESTER 
Just published, price 7s. 6d., post free. 
ABLES FOR ASCERTAINING THE PRICE OF TIN ORE 


AT A GIVEN STANDARD AND PRODUCE: 
To which is added Tables for Ascertaining the Value of any Quantity of 
Black Tin, from 1 Ib. to 10 tons, at any price from £20 to £100 per ton, 
Originally compiled and calculated by the late Mr. R. WELLINGTON ; and now 
extended, reprinted by Mr. W. Battzy, of Camborne, and carefully verified 
throughoat. 


London: nd may be had 


Mivine Jourvat Office, 26, Fleet-street, E.C.; a 
by order of all Book 
Australia: Gzoncr Ropertson, Melbourne, Sydney, 


sellers 


Adelaide, and Brisbanne. 


Now ready, price 25s., post tree. 
Ce DIVISION COST SHEET READY RECKONER. 
Designed for effecting in minutes what has hitherto taken hours 
to accomplish, 
se in making ont Cost Sheets of Collieries. [ronste ne and other Mines, 
Iron, Gas, and Water Works, Quarries, and Manufactories generally. 
For Accountants, Merchants, Public, and Private Offices. 
By WILLIAM WE THE RED. 
This work is applicable to calculations where any number of articles cost is 
given sum, and the price of one of such number is required 
The circulation of such a book as this must necessarily be limited. It is 
doubtful whether it will pay more than the bare cost of publishing, allowing 
nothing for the enormous amount of labour such a mass of figures has occasioned, 
The price cannot be named at less than 25s., and it is not too much to say that 
where it can be applied its cost will be saved in afew weeks. It will be found 
invaluable to accountants generally. 
Copies can now be had, and will be forwarded from the Mivina Joi 
on receipt of Post Office Order for the amount. 


For u 





RNAL Office 


REGISTER.— 
THE BEST MEDIUM IN THE KINGDOM 
FOR THE 
PURCHASE OR SALE 
or 


DHAND 


P HILLIPS MONTHLY MACHINERY 


NEW O8 SECON MACHINERY. 





Subscription, 4s. per annnm, post free. 


PUBLISHER AND PROPRIETOR, 
CHARLES D. PHILLIPS, NEWPORT MON. 





THE BATTLE OF THE SHAKERS. 


Some twenty or more years ago a description was published in the 
Mining Journal of an improved elastic shaking table or vanner, in- 
vented by Mr. HorMANN, and slightly modified machines on the 
same principle have since been patented by several manufacturers. 
At present an amusing piece of warfare is going on in America 


| between the owners of two rival Hofmann’s, and taking the claims 


of the respective makers together, a nice little mathematical question 
arises, and will probably require some one more expert in figures than 
a senior wrangler at a worn-out University like Cambridge to answer. 
The Frue Concentrator saves from 40 to 100 per cent.—take the ave- 
and call it 70 per cent.—more than any other concentrator ; and 
the Triumph Concentrator has proved by actual trial that it can save 
13°15 per cent. (the decimals must not be forgotten) than the Frue. 
Now, if a machine not named saves 80 per cent. of the precious metal 
proved by assay to be present in the ore, what percentage will be 
saved by the Frue and the Triamph respectively? The Frue saves 
70 per cent. more than any other concentrator, and consequently 
saves 80 per cent., plus (80 x70+100) 56 per cent., making 136 per 
cent., which, put into plainer language, means that more than 4/ 
worth of gold can be extracted out of ore containing but 31. worth. 
jut the Triumph saves 13°15 per cent. more than the Frue; hence 
the Triumph saves 136 x 17°88 per cent., or 153°88 per cent. of the 
total contents, or extracts more than 3/. worth of gold from ore which 
never contained more than 2/. worth. Who, after suc ich conclusive 
remarks, can any longer doubt the invariable accuracy and trathful- 
ness of inventors ? 
The San Francisco agents of the Frae Vanning Machine Company 
ir accuracy that they advertise :—Saves from 
10 to 100 per cent. more than any other concentrator. Concentra- 
tions are clean from the first working, The wearand tear are merely 
nominal. A machine can be seen in working order and ready to make 
tests . As the result of a suit Hast against an Bnd-Shake 
Machine (the Embrey), similar to the Triumph, the Frue Vanning 
Machine Company owns the Embrey patent, and can put in the 
market an End-Shake machine of earlier patent that will do as good 
work asthe Triamph, and superior in construction and durability. 
There will be no risk of suit for infringement. The Frue Vanning 
Machine Company warn the public that they claim and will prove 
the Triumph machine to be an infringement on patents owned by 
them N.B.—We are and have ready at any time to 
make a competitive trial against the Triumph or any other concen- 
trator for stakes of $1000. 

The Joshua Hendy Machine Works advertise :—The $1000 challenge 
accepted In a competitive trial recently had between two 
»f the Triumph ore concentrators and the same number of Frue van- 
ning machines, at the mill of the celebrated gold-producing Original 
Empire Mill and Mining Company, in Grass Valley, Nevada County, 
Cal., the Triumphs produced 13°15 per cent. more concentration than 
did the Frue vanners, during a run of 24 conauentive days, or a net 
goli coin result of $199°15, or 88°30 per day, in favour of the two 
Triumph concentrators. These returns do not include the value of 
the amalgam saved by the Triumphs during the test, which will add 
to the net gain. The form of construction of the feed bow] is such 
that considerable amalgam is necessarily saved, which is lost on the 
Frue vanner. This trial was conducted under the personal super- 
vision of the manager and superintendent of that company in a 
strictly fair and impartial manner, and with the sole view of deter- 


mining, in the interest of that company, the merits and demerits of 


rage, 


are so convinced of the 


been 





the respective machines by a thoroughly practic al test. A relation 
of the course of procedure, a concise analysis of assays, and a tab 
lated statement of the net bullion results, with accurate dedactions 
therefrom, will soon be published in circular form. The saperior 
of the present construction of the Triumph over the form originally 
introduced, together with the demonstrated results of the at d 
other trials had with the Frue vanners, induce us to and we b 
accept the challenge of $1000 flaunted by the agents of the Prue 
Vanning Machine Company, and hold ourselves in readiness to en 
into a second competitive trial for that sum at such place and 
such terms and conditions as may hereafter be mutually a 
We guarantee purchasers against all costs, expenses, or chi 
curred by reason of any infringement of any existing patents 
up or shut up,” and “ let the best machine win,” ; 
Now, the Frue machine is a handsome piece of apparatus, ants 
altogether more elaborate, so that $25 extra cost is not surprisilf 
while the Triumph is much less to look at, and can, therefor 
bably be sold at $25 lesswithout compelling the maker to acce 
profit- May the Hendy people’s wish be realised—“ Let the 
machine win.” 


























-The Athenzum recently annou 


Mr. HALLIBURTON, Q.C. 
that RK. G. Halliburton, QC., of Canada, eldest son of the a9 
“Sam Slick,” intended in a few months to visit Borneo, F'i)), 
Zealand, and Australia, “for the purpose of completing the & ; 
logical enquiries upon which he has been engaged for many y°" 
A correspondent writes to me:—“ I cannot deny that ‘5am ° 
nom-de-plume under which he has so frequent'y 
possesses the true literary vein 
his father, or like Casaubon in‘ 
the very v° 


jun.” (the 
tributed to Blaekwood), 
unlike the ‘ Old Clockmaker,’ 
,» he is in danger of getting engulphed in 


It is now over seven - ars sinc 
Nova 5 


‘ 
Mid 


march 
niousness of his own material. 
showed me (in his charming retreat in the Dingle, 





some details of the extensive work he has laid his heart 
executing, and I said then, as I say now, that he is ranning th 
of a fruitless life-study in trying to attain an impossible tho 
ness. Mr. Hallibarton aims at showing that most of ! 

customs, stories, and traditions of tne whole world are subst 


has accomp 


identical (a similar feat to that which Grimm ; 
yn st na 


demonstrating the law of the transmutation of the 
Indo-Faropean languages); but it seems to me that lite 's 
for Mr. Halliburton to master his sabject with that complet 

has set before him. His studies in Phallic worship are * 
stupendous, and as I have since had the opportunity,©" = 
lengthened residence in India, of verifying some of the 
then indicated to me,I would advise him to publish his | 08 
and visit Borneo, &c., afterwards.”—T7ruth. 
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The total at 
Jed 2,500,000 1 


«= +enne in eX 
5 tons 10 


2,521,457 tons 1 cwt.—being 412,17 


In New Sourm WatLss 
»llieries for 1883 excee: 


CoaAL PRODUCTION 
of the New South Wales C 
the exact figures 


of the output for 1882. The average price per ton in 1599 ‘ sail 
9s, 640d., as against 8s. 11°97d. per ton in 1882. A large 4 ar 4 if 
coal is annnally exported, even to England, and the inferi™” te 
the inland districts are said to be quite as well fitt 1 for 1m Frat e 
local use, as a great many coals worked in Great Brit ar iy sa 
United States of America, and elsewhere, and to be espe” 


able for smelting purposes. 
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MDs, 18 GOLDEN QUARTZ REEFS OF AUSTRALIA.—No. [V. 

es, Reefs —In 1869 the Garden Gully United Mine was let to a 

Ors sa mpany for five years at 174 per cent. In the early part of 
’ ripate c0 had been struck, although vigorous mining had been 
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nd wining manager (Mr. John Keam). Because they had 
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every item 0 
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has been bestowed on the judicious laying out of shil- 










desirable state of affairs is no doubt due to 





now enjoying a well-earned 1 
ian af the shares in this mine. ; I 
0 assfal in his quartz mining enterprises on Bendigo. He owns 
ioeosive private mines and very large interests in many public com- 


nanies there, & 
rarely, if ever, 


' wor ‘ A 
nel ket is left out of consideration. 









Mr. Lansell is the king 









f profitable quartz reefs at great depths has been tested and proved 
his determination to discover and work them. He erected splen- 
Y winding machinery capable of winding at below 2000 ft., fixed 
- compressors to sink shafts with boring machines, and thus in- 









aif 





had himself in the deep ground. } 
of 20007, for the first shaft that reached a vertical depth of 2000 ft. 

n the Bendigo gold field, and placed the money in a local bank in 
cos foracertain period. His shaft on the Victoria Reef was the 
first to attain that depth, but he was not without competitors—the 
Victory and P : 
and there are half a dozen other shafts below 1500 ft. in depth. Mr. 
Lansell and many others have had to fight against the faint-hearted 
sceptics who had no faith in the deep ground, and these sceptics 
were in the majority in the early period of quartz mining in Victoria, 
and are so now in more than one colony in Australia. Many of these 
faint-hearted men are to-day reaping, and have in the past reaped, 
rich rewards where they did not sow. I have only done part justice 
to Mr. Lansell’s magnificent public spirit—quite exceptional in the 
annals of mining—but I shall refer again to his deep mining opera- 
tions when I describe the New Chum and Victoria line of reef. 

The main shaft of the Garden Gully United Company is now more 
than 1262 ft. in depth, and is still sinking. The second reef below 
the surface at the south end of the Garden Gully Mine possesses a 

culiar saddle and west leg (No. 15). The latter is nearly wedge- 
shaped and vertical. The western portion of the east leg next the 
addle yielded up to 50 ozs. of goldto the ton. The hanging-wall of 
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this east leg consisted of soft black carbonaceous slate, with pyrites 
and quartz veins, and the leg averages 10 ft. in thickness. This 
same reef near the No. 2 shaft, 500 ft. north of the No. 3 shaft, gets 
into sandstone strata, and the reef is pinched and irregular, 
especially in fits saddle. The hanging-wall consists of a thin layer ot 
black slate, then a layer of sandstone about 2 ft. in thickness (shown 
in section No. 16 by vertical bars or lines), then another thin layer 
of black slate and the true sandstone wall. The eastern leg of this 
reef has been for nearly a mile up to this point the most important 
leg ; but now these circumstances begin to reverse, the west leg grows 
in width and becomes rich in gold, and eventually the only leg of 
the reef that is worth working, or, indeed, of size. The eastern leg 
s only indicated by a “ track” line in many cases, We have also 
approached near to the southern extremity of the “lava dyke.” At 
about 900 ft. still further north the eastern leg of the reef is rather 
irregular in underlie, and averages over 2 ft. in thickness ; the western 
leg is just 2 ft. thick at the saddle, it underlies very regularly to the 
West at an angle of 66°, whilst the footwall gradually draws into the 
hanging-wall, and forms a wedge-shaped leg of quartz. The average 
underlie of the eastern leg is about 58°, which angles indicate that 
the saddle reefs still have the top list to the west. On the hanging- 
wall of the west leg there is nearly 1 ft. of soft black slate. This 
leg for nearly 100 ft. in depth yielded profitable work. But we have 
got beyond the northern boundary of the Garden Gully United Mine, 
and I should not pass from it without giving a few particulars of the 
results obtained by mining within this property. There are 33,517 
shares in this company, on which 12s. 11d. has been called up out 
of 20s., and the large sum of 824,123/. (to Ang. 3, 1884) has been 
paid in dividends. Dividends are regularly made every fortnight, 
ranging from 1s. per share upwards. Such is the outcome of mining 
4plece of ground on the Garden Gully line of reef, which, although 
Some by the main Krong road to the principal quartz reefs of 
Bendigo, and traversed consequently by thousands of miners. yet for 
ae not considered worthy of either the expenditure of much 
doabt miners or money by capitalists to test its value. I have no 
will there are like areas still on Bendigo neglected this day that 
gold Nanother decade or two yield up their millions of pounds of 
Bp Mining.—In 1871 I wrote the following :—“ Many thought- 
worked a ten years since believed that the Bendigo reefs were 
its best ; it, but few in 1871 would state that the district has seen 
pres hte e The weight of evidence is in favour of the future 
ponaibilit2 of this gold field being better than the past, and the bare 
the consid of the working out of the reefs we may safely leave to 
cme = a of future generations.” In the early part of this 
that gnarts wrote :—* There is, indeed, far more reason to suppose 
hen Gant mining will be successfully carried on at 1500 ft. than 
600 ft he or imagining ten years since that we should be working 
stance 7 pre the grass. We have already gone 900 ft. in one in- 
at this rate shafts of 600 ft. and 700 ft. are becoming numerous, and 
dustry ay nes may assume that gold mining will be a national in- 
“The one to come.” In September, 1875, I wrote :— 
that quarts reasoning which applied to the above quotation 
ke Mining will be successfully carried on at 1500 ft. in depth, 
' may equally now be applied to mining at 2000 ft., or 
Magdala ©, below surface.” I wrote the latter remarks when the 
quartz met tae reported the discovery at Stawell of an auriferous 
mining is os the bottom of their shaft at 1680 ft. in depth. Quartz 
884) on Bent conducted profitably at the present date (Aug. 4, 
M endigo at the 1660 and at the 1760 ft. levels in one of 
r, Lanse]] 8 private ‘ Jain ° ag) ¢ 
future Yous toh e€ mines, which I shall refer to in more detail in 
that quarts ss te it ask where was the necessity to argue and urge 
munerative ¢ - 8 would be found to exist and to contain gold in re- 
antiferons Smnatities at great depths a Because it was asserted that 
shallow de ag in other countries died out and became poor at 
Was stated 18, and that such would be the case here likewise. This 
Supported we ey vonsidered to be authorities, and they were 
'ictoria of th § right to say, by a majority of the principal miners in 
tat period, including nearly all those men who had 


ound and wo ‘ 
rked , ' arryi 
more weight d rich surface quartz reefs, the latter class carrying 





even 2500 ft. 


971 20 apg that event was not far off, and subsequently in one 
‘the tribute company obtained 250,000/. worth of gold, 
gold from many crushirgs being quite 20 ozs. 
Very large profits have been obtained (as will be 
) by the Garden Gully United Company, but not with- 
ot carefal management, which reflects the greatest credit on the 
ou 


y has not been squandered as has, unfortunately, 
been the case in other rich quartz mines; on the contrary, 
f expenditure has been well considered, and more care 


nd it isa well-known fact that he may buy but he} 
sells shares. Where his interests are large, the mines | 
ked for legitimate profits and the yield equalised ; the | 





ar - ; 
be stralian gold miners. The Bendigo gold fields must remain 
nndet an everlasting obligation to him. His faith in the continuance | 


fected other investors in mining with the same confidence that he | 
ee Furthermore, he offered a reward 


andora, on the Garden Gully Reef, is 1873 ft. in depth, | 


with the public than they were entitled to. A lucky | 





| 





“new chum ” miner was vu. nee » be is still, looked up to asa 
greater authority on all such'“/\iug matters than a man brought up 
to vein mining from his youth and having made it his sole study. 
No doubt these remarks will be read with interest by those persons 
who are engaged in gold mining in other countries, and whose opera- 
tions have not yet reached below 200 or 300 ft. from the surface. 
They are decidedly encouraging; but it should not be overlooked 
that the deepest mining in Australia is carried on in the lower 
silurian in Victoria, and that the reefs therein are longer and wider 
and generally more permanent than is usually the case with those 
reefs that occur in the upper silurian strata. The reefs in the latter 
I hope to describe in the future, and I may mention that providing 
these possess certain characteristics, which I shall particularise, I 
believe a great number of the upper silurian reefs will prove per- 
manent in depth and remunerative to work. Theshaft of the Victoria 
and Pandora Company, next north of the Garden Gully United Com- 
pany’s Mine is now below 1873 ft. in depth. During the past half- 
year the Garden Gully United Company have crushed 7937 tons of 
quartz, which yielded 7202 ozs. of gold, and they divided amongst the 


than isthe case in but few unproductive call-making | shareholders 11s. per share, or 18,434/. in dividends. Up to Aug. 8, 


1884, there has been paid to the shareholders this year 24,2997. 16s. 6d. 


aifaot that Mr. George Lansell (our richest quartz gold miner, who | During the past 13 years more than 200,000 tons of quartz have been 
he fae -earned rest in England) holds a very large | raised and crushed from the reefs in this mine fora yield of 265,906 ozs. 
This gentleman has been most | of gold, which realised when sold 1,056,9532. 


Wm. NicHo.as, F.G.S. 
Consulting Mining Engineer. 


INDUSTRIAL RESOURCES OF NORTH CAROLINA. 


S1r,—In enumerating the resources of North Carolina one hardly 
knows with what to begin. It is best, perhaps, to say what Nature 
has done for that State,and then enter briefly into the advantages 
offered to capital and immigration. From the Atlantic seacoast to 
the extreme west it is one continual rise, until in the Blue Ridge 
Mountains (the highest of which is 7000 ft.), we are on an average 
5000 ft. above the level of the sea, Let us imagine then the climate 
that must result from such natural circumstances, and the idea at 
once given is that this long sloping stretch of land from the Blue 
Ridge Mountains to the Atlantic Ocean must give an even tempera- 
ture, which is a noted fact in that State. In the extreme eastern 
part the months of July and August are disagreeably warm, the 
centre and western portion always maintaining an even temperature. 
The State is wonderfully adapted to the production of cotton, tobacco, 
corn, wheat, oats, vegetables of all kinds, peaches, apples, melons, 
pears, grapes, &c. Almost every known wood is found in the State 
in abundance. And as regards minerals it is simply beyond compre- 
hension to think of finding in one state every known mineral, together 
with most of the gems, including the diamond. (old, silver, copper, 
lead, and iron mines are to-day adding to the mineral of the world 
from its veins. Talc, soapstone, mica, corrundum, and in fact all 
useful minerals abound here. With ‘all these resources, then, Why is 
the State considered poor? The answer is that the people are gene- 
rally an easy class, that seem to care only to provide from year to 
year from their farms, leaving the principal products to the more 
ambitious to work out. Let us see, a party coming here with 1000/., 
and determined on agricultural pursuits,can purchase a 200 acre 
farm, and produce with two labourers in the year 400/. worth of 
tobacco, besides wheat, corn, vegetables, &c., sufficient for his support. 
Consequently, at the end of three years the party has paid for his 
farm, and has 200/. in hand, Cotton culture will pay in about the 
same proportion. Corn, wheat, and oats are always paying crops, but 
not so remunerative as cotton and tobacco. No other country in the 
world produces such a grade of tobacco as North Carolina, while in 
some of the counties is prodnced the finest wheat in the United 
States, weighing 66 lbs. to the bushel. Regarding the production of 
the woods, let me refer your readers to the manufacture of shuttle 
blocks from dog wood first; anyone taking up this business can pur- 
chase the wood land at 21, or 3/. per acre, producing in many instances 
100,000 shuttle blocks worth 10007. In this business the first outlay 
is for the land and machinery (say) 300 acres and machinery with a 
capacity of 2000 blocks per day, which will cost about 10007. Many 
other useful woods, such as oak, hickory black walnut, and pine, 
with capital will yield fortunes to the investors. At present many of 
these products, such as tobacco, cotton, wood, and minerals are being 
shipped north in the raw state for manufacture, which state of things 
must soon come to an end. With the advantages North Carolina 
offers to manufactures, capital is what is wanted to develope these re- 
sources, Labour is plenty and cheap. In October there will be at 
Raleigh, the capital of the State, an exposition displaying all the pro- 
ducts and all data concerning them, together with a mineral exhibit 
that will astonish the world. CORRESPONDENT. 


HYDRAULIC MINING IN CALIFORNIA, BRAZIL, AND 
SPAIN, AS VIEWED BY PRACTICAL MINERS. 


S1r,—I have read with interest the paper of Mr. George O’Brien, 
published in the Mining Journal of Aug. 16, and while making some 
criticisms upon it shall offer some additional information on the 
subject.—1. Mr. O’Brien says that an hydraulic mine “ cannot be 
properly tested until the water arrives upon it.” Some years ago 
I used a very effective test in certain rich placer mines in this State. 
By means of common augurs I tapped the ground at several points 
from surface to bed-rock, and washed the contents in pans at the 
banks of a subjacent stream ; the results, as shown by the subsequent 
workings of the mine, were entirely reliable.—2. In giving directions 
as to the manner of opening a hydraulic claim, Mr. O’Brien, by 
assuming the presence of white cement, ancient channel, original 
silt, blue gravel, appears to have only seen one mine ; that one in 
which such materials or formations were found to exist. There are 
hydraulic or placer mines in which, while there is plenty of gold, 
there are none of the formations he mentions. There are placer 
mines in many parts of this State which are not upon ancient 
channels, and there are others in South America and Spain. Some 
of them contain blue gravel, others not. He says the pressure of the 
water depends on the volume deposited in a reservoir. It depends 
on quantity and altitude. There may be no reservoir at all, as in 
the Hathaway Mine at Scotchman’s Creek. He assumes—from what 
he knows of the one mine he has seen—that the water is always | 
brought all the way in iron pipes. Sometimes, indeed most frequently, 
it is brought in open ditches until quite near the mine. 

In a hydraulic mine which I opened in Brazil the water was 
brought four miles by ditch, and only 1500 ft. of pipe was used. I, 
however, agree with him, that in many cases iron pipes are pre- 
ferable to ditches, and they are certainly better than wooden aque- 
ducts or flames, as we call them here. His expressions “ 15 cents ry 
$1,” “22 cents of $1,” &c., are so odd as to be difficult to understand. 
One may as well say “74 pence of 1/. sterling,” “11 pence of 1/. 
sterling,” &c. His assumption that a tunnel is necessary to an hy- | 
draulic mine is quite a mistaken one. A tunnel is sometimes) 
needed, inmost cases it is not. I have seen hundreds of placer | 
mines in this State, and hundreds of others in South America, | 
Spain, and other countries, which either have been, or might easily | 
have been, worked by the hydraulic system, and which had no} 
tunnels. A tunnel is only necessary where there is no continuous 
downward path for the water and debris from the bottom of the 
placer to the dumping ground or channel. In alluding to the use 
of canvas hose, Mr. O’Brien is behind the age. For many years 
past hydraulic miners here and elsewhere haveJused “ goose necks,” 
“monitors,” “little giants,” and other devices made entirely of 
metal. The latest improvement is the “giant” with “ deflector” 
or “lever attachment.” The “9 in. giant” hasan inlet of 15 in., 
outlet 11 in., inside of nozzle butt 9 in. diameter: weight, 1050 Ibs. ; 
price about 100/.—3. He gives the cost of hydraulising a placer mine 
at 22 cents (about 11d.) per cubic yard. There are numbers of divi- 
dend-paying hydraulic mines in this State which do not find that 
much gold in the gravel. The average cost per cubic yard for work- | 
ing the gravel in several well-known hydraulic mines was :—Dutch 
Flat and Smartsville, 1d. to 14d. sterling; Town Hill Placer Com- 
pany, 1}4.; Wisconsin Hill Placer Company, ld.; Richardson Hill, 
144.: Gold Run Placer Company, 1d. to 1#d.; Independence Hill 
Placer Company, 1d.; French Hill, 34.; Light Claim, 1d. ; Chesnan | 
Claim, 2}d ; Johnson, 1}d.; Licard, 2d.; North Bloomfield, 14d. 


Melbourne, Aug. 7. 








experience was an expensively and as viewed by modern lights, 
badly worked property, which has ceased operations for many 
years. It was opened in 1855,commenced paying dividends in 1864, 
paid $643,000 in dividends up to 1869, and then stopped. In its 
latter days it was a mere slave to the Excelsior Water Company. 
The Blue Gravel Company belonged to the infancy of hydraulic 
mining, and the experience which Mr. O’Brien says he derived from 
it has now but little value. I am not impugning his ability asa 
miner, only the practical value of his paper on hydraulic mining.— 
3. And now to other matters connected with hydraulic mines. In 
the early days of hydraulicing—that is to say, about 10 years ago, 
when a placer claim was out of grade it was often abandoned as 
practically valueless, Now, we use a device called an elevator, which 
employs the water to force the gravel up an inclined plane over the 
rim rock, and washes it in its path downward to the dump. In those 
days we used valves in the water pipes. Sometimes these got out 
of order, as they did in the Colombia Hydraulic of ‘South America, 
and in which my friend Weldon lost several thousand feet of pipe 
by collapse. Nowadays we dispense with valves altogether. Time 
was when if the water for a placer mine could not be got from an 
elevation the mine was deemed worthless. Since then the North 
Fork Company, at Dutch Hill, and the Vermillion Gravel Company, 
at Forbestown, have washed their claims with water that was pamped 
up to the required level, and both of them made mon >y by the ope- 
ration.—San Francisco, Sept. 6. ALEX. DEL Mar, M.E. 


NEW HOLMBUSH MINE. 


Srr,—As there has been much talk of late respecting reported im- 
provements in different parts of this mine, I felt very anxious to go 
underground and see for myself if such was the case. Accordingly, 
with the consent of the managing director and Capt. Bennett, I went 
below and am pleased to say found a stope in the bottom of the 145 
with a lode that will yield 10 tons of arsenical mundic per fathom. 
There is a rise from this stope in a direction to meet a winze coming 
down from the 120 fm. level, which when completed will well ventilate 
this part of the mine, and lay open thousands of fathoms of valuable 
ground for stoping. The lead lode in this level is 6 ft. wide, and pro- 
duces a large quantity of flour spar for which there is a ready sale at 
Il. 5s. per ton, The lead found in this lode with the flour is not a 
leader, but occurs in lumps or nuggets, varying in size from 4 oz. to 
many hundredweights. I saw one there that was broken some years 
ago when I worked there as a tributer, which was 17 cwts. In the 
160 fm. level there has very recently been driven a cross-cut inter- 
secting the Flapjack lode where it proved to be 5 ft. wide, and 15 in. 
of the lode is fully one-half copper ore, while the other part is very 
rich in arsenic. They are driving both ways at this point with the 
Climax rock drill, and it is thought the lode will produce 20 tons per 
fathom. There is a winze in course of construction from the 145 
level to this (160) which will be completed in three months, when 
there will be a current of fresh air from the surface tothis level. If 
the manager can continue driving these two ends until they meet 
without being compelied to commence stoping the backs he would 
then be able by the quantity he would return to surprise even the 
most sanguine. On the 175 fm. level, with the use of the Climax 
drill, about 9 fms. progress has been made upon a lode that will 
average for ore 9 in. wide. This is what is known as the Holmbush 
old lode, and is ore of a very high percentage. The driving at pre- 
sent is in a cross-course which, as old miners in this district know, 
frequently occur in this lode. I would strongly recommend that this 
level be not stoped for the next three months. A winze sunk by 
former miners exists in front of the present end about 9 fms. below 
the 160, which would be struck with about three months’ driving. 
These three winzes which I have mentioned would give a splendid 
supply of air from the surface to the bottom of the mine. I hope 
the company will hold on a few months longer without calling out- 
siders to join them, when I trust they will be in a position to pay 
dividends.—Callington, Sept. 18. JNO. BUCKINGHAM. 





FOREIGN MINING AND METALLURGY. 


Affairs appear to be going from bad to worse in the French Iron 
Trade—in this sense that prices have again begun to fall. The 
latest quotation for merchants’ iron is 67. 4s. per ton. The future is 
regarded with so little confidence that contracts are being entered 
into for next year atthe extremely low rates now current. Stocks 
are certainly too considerable to admit of any improvement in price 
for some time tocome. In the Longwy group production has been 
reduced by one-half, and the movement appears to be spreading. 
The Orleans Railway Company have ordered 300 steel tyres from the 
Commentry Company, at a price of about 9/. 4s. per ton. The 
Terrenoire Works has received an order for the plates required for 
the construction ofa Spanish ironclad. The Naval Steelworks Com- 
pany has received an order for cannon to the amount of 28,0007. 
The German iron trade bas presented no material change, A Sile- 
sian Company has obtained an order for 78,000 steel sleepers at 
61. 4s. per ton. The Bochum Company has taken 41,000 pairs of 
fish-plates at 6/. 1ls. 2d. per ton. An Esslingen house has taken a 
contract at Elberfeld for 11 goods locomotives at 16757. each. The 
house of Keechlin, of Mulhouse, has taken five smaller engines at 
13651. each. The exports of pig from Germany in the first seven 
months of this year amounted to 134,176 tons. 

An adjudication for trucks has just taken place in Belgium. As 
was to be expected, the tenders submitted ruled very low. Quota- 
tions for pig have not varied upon the Belgian markets. Casting has 
made 2/, 2s, 6d. per ton. Charleroi casting pig has brought 2/. 14s. 
per ton. The Athus establishment has sold all its production for the 
remainder of the year; one of the Athus furnaces, it may be added, 
is about to be blown-out, after a brilliant campaign of 11 years. 
Hard refining pig has made 2/. per ton; ordinary ditto, 17. 16s. per 
ton; and mixed ditto, 1/. 12s. per ton. No.1 iron has made 4/. 10s. 
per ton for exportation, and 4/. 12s. per ton for home consumption ; 
No. 2 has brought 4/. 16s. per ton; No. 3, 5/. 2s. per ton; girders, 





| movement of coal of late over the Belgian State Railways. 


41. 16s. to 5/. per ton; No. 2 plates have made 6/. 4s. per ton; No. 3, 
71. per ton ; and plates of commerce, 8/. 12s. per ton. The Acoz 
Company has just concluded a contract for a portion of 218 bridges 
about to be constructed in Java by the Dutch-Indian Government. 
The demand for iron minerals at Bilbao (Spain) has been scarcely 
so active of late. During the first eight months of this year the ex- 
ports amounted to 2,126,866 tons, as compared with 2,368,397 tons 
in the corresponding period of 1883. The Rodange Blast Furnaces 
Company will pay a dividend of 1/. 8s. per share on Oct. 1. 

Prices have been pretty well sustained upon the Belgian markets 
for coal of all descriptions. The current sale does not lack activity, 
and supplies are being laid in for the winter. Industrial coal has 
been in rather less demand, but transactions have preserved a toler- 
able importance, having regard to the generally depressed state of 
affairs. Quotations have remained generally unchanged. There has 


| been no variation in the Couchant de Mons; a reduction of 24d. per 


ton announced in connection with certain important contracts ap- 
pears to be established as a general rule. Coke has shown more and 
more depression; a quotation of 10s. 5d. per ton is regarded at 
Liége as the lowest limit. The Mariemont Collieries Company has 
concluded a contract with the French naval authorities for the supply 
of the ships destined for Tonquin. There has been a considerable 
The 
number of trucks carrying coal and coke which passed over the 
system in the week ending Sept. 14 was 18,802, as compared with 
18,562 tons in the corresponding period of 1883, showing an increase 
of 240 this year. The production of coal has remained very con- 
siderable in Germany, and some difficulty has been experienced in 
consequence in disposing of the whole of it. There has not, how- 
ever, been much to complain of in the general tone of business. 





IRON AND MANGANIFEROUS OREs.—Mr. E. 8S. Fercusson (Cardiff, 
Sept. 24) writes ;—There is very little business doing in the iron ore market, 
Freights from Bilbao have advanced further, consequent on the more stringent 
quarantine regulations in force in Spain. LIronmasters say they cannot pay the 
prices asked by sellers on account of the depression in the manufactured trades, 
and prefer consuming their stocks in the expectation of the quarantine being 
removed as the winter approaches. Prices of Bilbao, Rubio, or Dicido ore are 


The mine from which Mr. O’Brien derived his exceptional | quoted at 12s. per ton c,i.f. Cardiff. Freights from Bilbao are 6s. 
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A NEGLECTED MINERAL DISTRICT. 


The Mutessariflik of Serres measures 40 hours in Jength by 30 in 
breadth. It is bounded on the Zichna side by the sandjack of Drama, 
on the Nevrocop side by Eastern Roumelia, on the Djouma Balaside 
by the Bulgarian Principality, on the Petrici side by the Caza of 
Stroumnitza, and on the south side by the Gulf of Ruphani. Itis sur- 
rounded and traversed by the mountains of Despotodagh, Rilodagh, 
Pirindagh, Kresna, Bosdagh, Pournardagh, and by the mountain chain 
of Lahana, Nigrita-Crouchevo. The Casa of Nevrocop is watered by 
the Nevrocop Karason (Nestos), The Serres Karason traverses the 
sandjack of Serres from the boundaries of Bulgaria down to the Gulf 
of Ruphani. This district is watered besides by more or less consi- 
derable rivers, such as the Angista, Bistritza, and others. The largest 
of the numerous plains of this sandjack is the plain of Serres. 
Watered as it is by the Strymon, which forms the lakes of Tahinos 
and Bonutcova, covered with villages, and hamlets, long, broad, and 
magnificent ; and on account of its fertility it well deserves the name 
of Altin-Ovassi (Golden Plain) given to it by the Turks. There are 
meadows and summer and winter pasturage everywhere throughout 
it. The climate though severe in the northern part is very mild in 
the southern. The winter in Serres and the selgtbonshued is rarely 
severe, and often there is no snow. 

The mountains of Kresna, of Perin, and of that part of Despoto- 
dagh which belongs to the sandjack, are covered with rich forests of 
pine, oak, beech, and poplar. These forests furnish an abundance 
of firewood and building timber, and contain a considerable quantity 
of game, and numbers of skins of hares, foxes, wolves, jackals, pole- 
cats, beavers, wild cats, and other animals are obtained. Roe-deer, 
bears, and stags are shot in the mountains of Bosdagh and Nigrita 
and elsewhere. The other mountains are covered with brushwood 
and dwarf trees, and there are very few of them bare. The moun- 
tains in the neighbourhood of Serres and those of Crouchevo furnish 
charcoal. The produce of the latter is exported by sea, Unfortu- 
nately the careless way in which the forests are cut will, in a not 
very distant future, be the cause of a dearth of wood in the country. 
The rivers, streams, and lakes are full of different kinds of fish, such 
as eels, carp, bream, perch, and others. Pike weighing up to 200 kilos. 
are caught sometimes in the Lake of Tahinos. The Government 
taxes for the right of fishing in the Strymon from Demir-Hissar to 
Yeni-Kioi, near Tchaiagazi, including the Lakes of Tahinos and 
Boutcovo amount to 10002. per annum. ; 

Land is divided into Erazi-Miriyé, Erazi-Mevkoufe, Erazi-Metrouké, 
and Mera. A duty of 5 percent. is paid for Erazi-Miriyé land when- 
ever there is a transfer of Tapou (title deeds)—i.e., a purchase or sale. 
The same daty is paid for the transfer of Mevkoufé land to its re- 
spective Vakoufs. The Tevliet, however, of Hadji Evrenos* levies 
only tithes. Another Vakouf, a Tekké, levies only tithes. The Erazi- 
Metrouké, or land formerly under water, is uncultivated. There is a 
considerable amount along the Karason, Angista, and elsewhere. 
Mera land consists of communal possessions; it has no title, but the 
possession of Min-el Cadem-—i.e., Ab-Antiguo. It ispasturage. All 
the peasants, Turks and Christians, possess land more or less. The 
greater part of the farms belong to the Turks, though the Christians 

ssess a considerable number: 50 years ago there was not a single 
Christian who possessed a farm, now sales are easily effected be- | 
tween Turks and Christians. Several Turkish farms have passed | 
completely or in small lots to Christians, and several are charged 
with mortgages. The mortgages are chiefly in the hands of Christians. 

Generally speaking the sandjack of Serres presents a harrowing 
spectacle of the decay of industries, arts, and trades which were for- 
merly in a flourishing condition. The principal centres of commerce 
are Serres, Djouma, near Serres, Demir-Hissar, Melenico, Djouma- 
Bala, Bansko, Nevrocop, Alistrati, Nigrita, and‘Petrici. It is impos- 
sible to give the quantities and value of the goods imported. England 
and Austria furnish the majority of the imported articles ; tissues of 
all sorts, yarns, and iron come from England; Anstria supplies cot- 
ton and silk tissues, cloth, glassware, gold thread, fezes, ready-made 
clothes, and sugar; Switzerland supplies silk and cotton stuffs; 
France a few fancy articles, and Italy very little. The chief market 
from which the sandjack of Serres procures its goods is Salonica. 
Very few firms have their goods directly from the producing countries. 
The chief articles of export are cotton, tobacco, cereals, vegetables, 
wool, skins, leather, furs, silk, cocoons, opium, &c. The trade outlets 
for export are Ruphani for the cereals of Serres and Zichna, Cavalla 
for the vegetables of Raslog ; for the tobacco of the whole sandjack 
and part of Zichna cotton Salonica is the main outlet. Both as 
regards imports and exports Serres has very little direct communi- 
cation with foreign countries. Two or three firms send corn to Eng- 
land, amounting to about 10 shiploads per year, and one firm only 

ends skins and leather to Austria. The current money in com- 
mercial transactions is the gold Turkish lira and the silver Medjidié. 
Foreign silver money has lately been prohibited. Foreign gold money 
is rare. There are very few exchanges on London and Vienna. 

The sandjack of Serres does not possess a single ship; it has, how- 
ever, a harbour, which could be of great use—that of Raphani. If 
the project of rendering the Strymon navigable were carried out, 
and if roads were constructed leading to the port, Ruphani would be- 
come an important trading place. As the river would be confined to 
i s bed some thousands of acres of ground now under water would 
be reclaimed and agriculture would profit; commerce also would be 
improved, but all attempts made to obtain permission to carry out 
this plan have failed, Some 20 years ago the Government began 
some works at Yenikioi, nearthe bridge. The inhabitants gave large 
assistance both in money and labour, but it was allaloss. The 
roads leading to Ruphani are very bad, especially in winter; how- 
ever, even under the existing circumstances, in spite of the difficulty 
arising from the want of easy means of transport, in spite of the 
embarrassment in which the merchant often finds himself on account 
of his being unable to fix the price of transport, more than 15,000 
quarters of corn have been exported from Raphani during the last 
three months. There is not a single road in the whole sandjack, | 
using the word as it is understood by people who have not visited 
this country. The roads, as one mast use the word,even those which 
have most traffic, are rough and difficult, cut up by ditches and 
ravines and without bridges ; they are in fact mere tracks: 15 years 
ago the Government undertook to make a road between Serres and 
Salonica. The inhabitants of Serres gave great assistance, but only 
3 or 4 kiloms. of road were made after an immense expenditure, and | 
even this strip of road ceased to exist after a short time. Last year | 
work was begun afresh on this road, and something was done be- 
tween Serres and Lahana, and bridges are being made, and in two 
months it will be possible to go on in a carriage on this part of the 
roai; but hardly anything is being done between Lahaha and Salo- 
nica. Another road is being made between Nevrocop and Cavalla 
via Drama. Here there are projects of making a carriage road be- 
tween Serres and Ruphani, and roads are being actively made in the 
district of Demir-Hissar. Seven years ago an Italian engineer asked 
for the right of making a carriage road from Serres to Salonica. At 
the same time an Armenian, the son of Nubar Pasha, and an English 





merce there are only two Christians, on-of whom receives a salary, 
and the other isa mere assistant. The public prosecutor is a Mus- 
sulman. The Presidents and vice-Presidents of the Medjliss and of 
the tribunals, and the caimacams of the different districts, are Mus- 
sulmans, and only some of the mudirs are Christians. Among the six 
members of the Beledirjeh, or municipality, there are two Christians. 
The chief of the police at Serres is a major, and the police of the 
districts are commanded by captains and lieutenants. In the chief 
towns of the districts there are courts of Sheri, courts of Davi, and 
administrative councils. There is an appeal to the tribunals of Serres 
for judgments given in the civil tribunals and assize courts of the 
districts. The mudirs act in the capacity of justices of the 
peace. There are municipal councils in all the chief towns of the 
districts ; nevertheless, the country is none the better for them. The 
prisons everywhere are in a very wretched condition. The selection 
of officials is often unfortunate. To say nothing about other failings 
and the want of knowledge in the different branches of the service, 
there have been here a major of police and acadi who could not read 
nor write. The present vice-President of the Municipal Council of 
Serres, who often takes the place of the President, cannot read or 
write. From time to time tribunals are inspected by an inspector, 
but it seems he finds nothing needing change. Great Britain and 
Austria are represented in Serres by vice-consulates, Greece by a 
consulate, Italy by a consular agency, and Persia by a consular dra- | 
goman. 
Greece, the rest are natives of the country. 
It is certain that the sandjack is very rich in mines. Some conces- | 
sions have been already granted, but they have not yet been worked | 
vigorously. The coal mines of Serres are alone worked continuously. | 
Lignite is extracted, and the bed is considerable. The method of 
working this mine is very defective, but as there is very little lignite | 
consumed the working has be to done ina cheap manner. Lignite is 
sold at about 16s. per ton. 





With the exception of the Greek Consul, who is a native of | 








REFORM OF PUBLIC COMPANIES LAW. | 


The necessity for certain modifications in the Companies Acts, | 
in order to encourage enterprise and secure greater protection to 
capitalists, has frequently been pointed out in the Mining Journal, 
and attention has again been prominently drawn to the subject 
in the Economy and Trade Section at the Social Science Congress. 
The special question was—What have been the effects of the | 
Limited Liability Acts on Industry, and are any amendments 
required? Mr. LATHOM BROWNE, after discussing the effects of | 
the Acts, suggested—1. The limitation of the borrowing powers of 
companies, and the registration of the debentures issued by them as 
provided in the case of railway companies.—2. The discouragement 
of large amounts of nominal capital by the increase of the registra- 
tion fees until a fair amount of capital had been paid up, and in that 
case the return of allabove those now demandable.—3. The prohibition 
of fixing the directors and their remuneration by the promoter, and 
the postponement of it until a working capital had been paid up, and | 
then placing it in the power of the shareholders.—4. The legalising 
of the French system of en commandite by which the working 
director is under an unlimited liability so long as his co-directors 
and shareholders do not interfere with his management.—5. The 
adoption of the provisions in Mr. Chadwick’s Bill of 1877 as to the | 
allotment of shares—6. His clauses as to the disclosures of contracts | 
with promoters, and—7. The form of balance-sheet and profit and | 
loss account proposed in that Bill. Prof. Leone Levi thought that 
it would be unwise to cripple the operations of public companies by | 
limiting the powers of borrowing money. 

The excessive charges of railways for carriage of goods, which is | 
causing a good deal of indignation just now at our great manufac- | 
turing centres, was discussed in a paper by Mr. HICKMAN, J.P., of | 
Wolverhampton . Speaking of Birmingham and South Staffordshire 
generally, he said that the district was served by three great railway 
companies, and had besides canal communication with London, 
Liverpool, Hull, and Gloucester ; therefore, he thought that traders 
had a right to expect reasonable rates as compared with other dis- 
tricts. Comparing the rates for iron from Birmingham with those 
from the Staveley district, Leeds, and the Lancashire and Yorkshire | 
districts generally it was shown that the Birmingham rates must be 
reduced about 25 per cent. to be proportionate, and a comparison 
with Middlesborough shows a much more striking contrast. Six 
important firms were mentioned who in consequence of this were re- 
moving their works to near the sea. Several instances were addnced 
of lower rates being charged on articles importea from abroad than 
en similar goods exported from this country, The best method of 
effecting a remedy was, he thought, by trying to convince the rail- 
way companies that it was to their interest to make common cause 
with the traders, and assist them to compete with districts more 
favourably situated for export. Failing this, they might still co- | 
operate for the purpose of developing the canal system by applying 
steam power to the propulsion of the boats. A lengthy discussion 
followed, and Lord LYMINGTON, in summing up, said he was entirely 
opposed to the idea of the State purchasing the railways. He thought 
that the most practical suggestion made in the course of the discus- 
sion was to the effect that the powers of the Railway Commissioners 
should be enlarged to enable them to deal with preferential rates, 
which operate unjustly, and to secure that canals should be perfectly 
free from railway influence. 








ScoTTisH MINERAL O1L TRADE.—It is little more than 30 years 
since Mr. JAMES YOUNG began the Bathgate Oilworks, under his | 
famous and much-contested patent, and only about 20 years since | 
the first a‘tempt was made to establish shale distilling works by Mr. | 
Robert Bell, at Broxburn. Since then the industry has grown, but | 
it may yet be said to be initsinfancy. Not less than 2,000,0001. | 
have been invested in Scottish oilworks, most of which yields a| 
handsome return. The annual value of the trade is now about | 
1,750,000/., and the number of persons who directly get their living | 
by it cannot be fewer than 950. At the time the works were first 
started oil shale was quite neglected—if we exclude the famous Bog- 
head-—now pits exclusively devoted to its production, extend over | 
the whole central region of Scotland, and the amount brought daily 
to the surface is not less than 5009 tons. The whole of this is dis- 
tilled for the production of solid paraffin, paraffin oil, and col- 
lateral products yielding at the rate of 50,000,000 gallons of | 
crade oil and 14,000 tons of sulphate of ammonia per annum 
Keen competition has been aroused in America, and it is only by the | 
most rigid economy and skilful working that the Scottish trade has | 
been enabled to maintain its footing. Never were companies more | 
keenly alive to the necessity of cheapening processes and improving | 
products, and important improvements have been introduced, espe- | 
cially in distilling the shale and in the retorts for that purpose. | 

sat while many processes have been revolutionised, the most im- 
portant and delicate series of operations in the refinery depart- | 
ment —the fractional Cistillation—has remained practically in the 
state in which it was worked in connection with the original patent of 








capitalist surveyed the country, with the object of making a railway 
between Cavalla, Serres,and Demir-Hissar, but nothing has been done. 
The Matessariflik of Serres, depending on the vilayet of Salonica, 
is divided into eight districte—Serres, Zichna, Nevrocop, Raslog, 
Djouma-Bala, Melenico, Petrici, and Demir-Hissar- which are sub- | 
divided into numerous Madirliks. Thechief town of the Motessariflik 
is Serres, those of the other districts are Nevrocop, Djouma-Bala, | 
Melenico, and Demir-Hissar for the districts of the same name, and 
Méemia for the district of Raslog, and Zelihova for that of Zichna 
There is at Serres a Mehkemé, or court for the affairs of the Sheri | 
(or the religious law), under the presidency of the court: a Bedayet, 
or Court of First Instance, also under the presidency of the Cadi, and | 
divided into two sections, one civil and the other criminal; an ad- 
ministrative council (Medjlissi-Idaré); and since the Treaty of 
Berliv, when the frontiers of the empire receded on this side, Serres | 





has become the residence of a military commandant and court. | case with the ordinary method of fractionation. There is a saving | record the particulars of experiments that are deci 


There are Christians in the courts and in the administrative council, 


but always in a minority; thos in the latter the non-Mussulman | penses of the new system. The necessity for repairs, and the danger | live, while the former may 
population is represented by three members. There are only two| of accidents to the stills, are greatly reduced, from the simple fact | peated by others. To this end I propose to give the P 
Christians among the six members of the Court of First Instance, one | that they are rarely cooled down. The stills and plant used under | the trial of a straight or no-bosh furnace just mad 
(N.J.) Farnace, which was such a decided failure as to le 


for each section. Of five members composing the tribunal of com- 





Mr Young. The great disadvantage, however, with Young’s system | 
is that there is no uniformity in any portion of the distillate, | 
that the distillation is intermittent, a charge being worked off in 
about 36 hours, after which the cooled still has to be refilled and 
heated again. Mr. Norman M. Henderson, of the Broxbuarn Oil 
Company, has succeeded in solving the problem of continuous distil- | 
lation and gaining at the same time important collateral advantages. 

The advantages claimed obviously on good grounds for the new Hen- 
derson system are that the stills once started work continuously, 
steadily, and uniformly for weeks or months without stoppage, im- 
purities never accumulate in any still, but are constantly passing on- 
wards from one to another until they reach the final residue or coking 
still ; the quality of the products are much improved, the oils possess 
more equal gravity and constant boiling point, and the paraffin scale | 
is of a better colour, crisper, and more easily pressed than is the 


of 50 per cent. in plant, and of about 60 per cent. in the working ex- 


the old method may be adapted to the new at quite a small cost. 


| ments, each of which receives a number of wires. By mean 


|and if steam-power were introduced there would be little 


| 7 per cent. of carbon, 0:14 per cent. of phosphorus, and 0° 





—_ 
AMERICAN INSTITUTE OF MINING ENGINEERS 
The autumn meeting of members, held in Philadelphia on 
and following days, appears to have bee2 particularly interac: 
and enjoyable. In response to an invitation of the Franklin } : 
tute Board of Managers many members and their ladies at - 
the opening ceremonies of the International Electrical Exhibit 
and in the evening the business proceedings of the Institute Fre 
of which are given in the New York Iron Age, commence, tal 
address of the PrestpENT—Mr. J. C. Bayles —dealt rather with 
nomic than technical subjects, considering the causes and Gen 
the industrial depression, and urging those who stand in conto 
or advisory relations to the metallurgical industries to Pesist 
tendency to lower the standards to meet low prices. ste 
The first paper was “On Underground Electrical Conduits” 
Mr. C, Henry Roney, of Philadelphia, who after alluding . by 
annoyances, dangers, and expenses of overhead wires, described the 
system adopted by the American and Philadelphia Sectional tn 
tric Underground Company, which consists in laying cast-iron ‘ - 
from 24 to 30 in. below the pavement. The pipe is hexagoon 
section, and composed of top and bottom sections, and within jt . 
shelves made of wire, and constructed so as to avoid the incopy -, 
ences of induction, dividing up the area into a number of Canes 
8 Of small 


| manholes any wire can be tapped to be eonducted into the houses 


along the line. The largest size conduit laid, 16 in. wide, by 10; 
high, has a capacity of 3000 wires, and costs from $5000 to Sen 
- 7 , ; ) 

per mile. In the discussion which followed Mr. N. S. Kerry spok 
with approval of the methods adopted, and urged the importance 
the general subject of electrical communication for mining engin 
P ery 
and metallurgists. 

A paper “On the Desilveration of Lead by Electrolysis,” jy 
Mr. N. 8. Kerrn, described the experimental plant built som, 
months ago at Rome, N.Y., for treating the base bullion in a rever 
beratory furnace without submitting it to any refining except thin. 
ming it. The lead is tapped through a spout having a valve Within 
the furnace, running it into a series of moulde on @ rotating table 
which are so constructed as to furnish thin plates weighing 7¢ },, 
each, While casting two copper strips are supended in them, y 
that they are cast in the plates. These anodes are hung upon , 
frame arranged in concentric rings, having between them & Space 
of 2 in., and holding 276 plates. The anode frame is lowered into 
vats mude of asphaltic cement. The cathode frames are built up of 
13 rings 2 in. apart, placed concentrically, the anode frame being 
lowered in such a way that the rings of plates pass between ty, 
adjoining rings of cathodes, leaving a space of 1 in. between they 
The vats are filled with electrolyte, a solution of acetate of soda, j; 
which is dissolved sulphate of lead. Scrapers pass between the 
anode plates and the cathodes. To provide the necessary circulatio, 
of the solution a system of pipes are laid on, which draw it off beloy 
and return it above. The current from the Edison dynamo machine 
passes into one vat through the centre by a 14 in. round coppercon. 
ductor, and is carried to the next vat after passing from anode ty 
cathode. The current has been made as high as 1400 ampéres, the 
production of lead being in proportion to the ampéres, A current 
of 1000 ampéres will dissolve the lead and deposit it at the rate of 
10 to 11 lbs. per hour per vat. 

“ An Experiment in Coal Washing” was the title of a papery 
Dr. THoMAS M. Drown, in which he described a method of sen. 
rating coal from its slaty and mineral admixture without the aid of 
jigging, by making use of the density of the mineral components, 
It is necessary to have a solution of a specific gravity greater than 
the coal and less than the slate and mineral matter associated with 
it, and calcium chloride fulfils these conditions. A sample of cv 
was crushed and passed through a 20-in. sieve and treated with the 
calcium chloride solution of a specific gravity of 1-40. After stirring, 
the greater part rose to the surface, while a portion settled at the 
bottom. Another sample passed through a 60-in. sieve and treated 
with a like solution, but of specific gravity of 1°30, separated more 
freely. In practice the advantages of this method of purifying coal 
would be its promptness, and the cheapness and simplicity of the 
plant required. To determine how thoroughly the loss from calcium 
chloride adhering to the coal could be obviated, the following ex 
periment was tried :—611 grammes of purified coal were allowed to 
drain for 15 minutes, and were then washed six times with 350c.cm, 
five minutes in each case being allowed for draining. The lost 
amount remaining in the coal after the fifth washing is equivalent 
to 2} lbs, of calciutn chloride to the ton of coal. The dilute wasb- 
waters could be used for subsequent lixiviation, until they became 
sufficiently saturated to be still further concentrated by heat to the 
original density. During the discussion Mr. Joun Futon stated 
that the cost of washing preparatory to coking was 23 cents a ton, 
while the best coking coal, which needs no washing, can be ob- 
tained at $300 an acre in the Connellsville district. 

Mr. FRANK FIRMSTONE described a new charging bell, which isa 
modification of the Langen charging apparatus. During the dis- 
cussion instances were quoted showing h »w great an effect upon the 
working of the furnace apparently unimportant changes in the con- 
dition and the dimensions of the charging apparatus may have 

An instructive account of the methods of coal mining in the Con- 
nellsville coke region was given by Mr. Joun Fuiton. He describe 
the situation and outline of the basin, and the early methods o! 
mining and the first efforts to se!l coke for fuel. There were in that 
district at the present time 10,364 ovens, which furnished over 17 per 
cent. of all the coke in the United States. He went on to speak ol 
the wasteful character of the old methods of mining, and yet, 
spite of waste, he thought the supply of coal would last for the next 
two centuries, unless the rate of consumption should be increased 
very much. He referred to the varying qualities of Broad Top, Ber 
nington, and Johnstown coke, concluding by describing the methots 
of propping the roof in the Connellsville mines. 

NOTES ON THE PATIO PROCESS. 

Without going into the details of the process, Mr. STETEF! Lpt 

simply gave the expenses of management and materia's used, as 0! 


tained from particulars recently gathered in Mexico. It appear 
that the average assay per ton of silver ore was 17°11 oz. of silver, 
and that.in the course of treatment about 25 per cent. of the silver 
was lost. The ore is first pulverised, at an expense of $1°(3 per to" 


then it is ground, costing $2°06, and the expenses in subsequent! 
treatment, including general office expenditures, bring the cost ° 
reducing the ore to $812 perton. The loss of 25 per cent. in trea 
ing the ore, explained Mr. Stetefeldt, appears extraordinarily /arge 
and is apt to give an erroneous idea of the Patio process. In hig 
grade ores the loss is much less. In that assaying 49 ozs. to the ton 
the loss is but a fraction over 5 per cent., and in 99-oz. ore It ¥® 
7 percent. In view of the fact that mules are used to furnish pow’ 
the expense of $8:12 per ton was considered rather low There ® 
very little wood in that section of the country (State of Zac r e 
ei 
supply the boilers, As regards coal, no satisfactory arrangements 
have yet been made by the Mexican Central Railroad Company, 
the prevailing price (abont $22 per ton) thus precludes the possibi! { 
of successfully using it. The loss of mercury used in amalgamating 
was stated to be about 1 Ib. per 7402s. of silver. A short discas* 
followed the reading of this paper. 


Specimens of ferromanganese from furnace A of the Edgar 4 
son Works, at Pittsburgh, were exhibited by Capt. W. R. Jon 


ese was 
Lt 


nt 


5 per cel 


From figures given it appears that the proportion of mangan A 
exceedingly high, varying from 84 to 92 per cent,, with from "2 


silicon. The metal is made from Virginia ores. —— 
EXPERIMENTS WITH A STRAIGHT OR NO-BOAH BLAST-Ft or ' 
Mr. HARTMAN,of Philadelphia,read Mr. W.J. Taylor's paper yao . 
subject, in which it is said :— It is perhaps more important to , 
Jed failures 
those that are a success, as those of the latter class are certain ¢ 
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of ibe Pend, as of old. 
some 


h fael I concluded, however, 
big : 

the tuyeres 
of stock takes place, 


design WO 
ti ae a made very much higher. 
rm 


f room for rec 


re quickly. 
aft, crucible, 


being wrong, and determining the necessity of a blast 


xperiences during the past year led me to suppose that the 

belly of a furnace was unnecessary, and that the contraction 
OF alls towards the bottom for the stock to wedge in in its de- 
of the we itated dirty walls and scaffolding, hence irregularity and 

nt fact that a very shallow bosh for a 
k support to the stock would be necessary, and that the 
sxewbAc’ oe for this was in the tuyere section, beginning just below 
proper P and ending just above them, where there is nothing in 
te but fuel, which is being consumed, and no slipping or 
The cubical capacity of a furnace of 
uld necessarily be much less than in the old style, 
But I assumed that the loss 
juction could be overcome by making the size of the 


furnace was in precisely the same conditions as in the first blast at 
the end of four hours’ blowing, and as the following 24 hours was 
only arepetition of the first blast in all respects, notwithstanding the 
changes made in blowing in, it was decided to blow out at once, as 
there could be no doubt then but that the plan, at least if not a suc- 
cess, Was a successful failure. He recorded his thanks to Mr. Hart- 
man, of Philadelphia; Mr. Rader, of Sheridan; Mr. Uook, of War- 
wick ; Mr. Firmstone, of Glendon ; and Mr. Boyer, of Columbia, for 
their support and assistance in the trial. 

In the discussion which followed the reading of this paper Dr. 
RAYMOND thought it desirable that some explanation for the failure 
should be offered. The unsatisfactory condition of the furnace was, 
in his opinion, brought about so quickly, especially as the lines of the 
furnace did not seem to warrant its expectation, that any further 
light thrown on the subject would prove highly interesting. Mr. W. 








|having their abutments at the walls of the tube. In the furnace 


tape design was 12. ft. diameter of shaft for 7000 ft. of air, | considered the variation in internal diameter was so slight as to 
y 


ft. crucible, and 8-ft. tuyere circle, 


with a 9- 
g.ft, shaft 
nowical wor 
maintained. 
me 


sof ; 
— the risk of trying 


riment, my firm 

tn odd to make the 
trial in their Chester 
Furnace, which was 13 ft. 
by 60 ft., blowing 7000 ft. 
air pexinem. The 
ace was lined ac- 
rdingly, the shaft 8 ft. 
for 36 ft. up, and drawn 
to 7 ft. at the stock line, 
bell 4 ft., crucible 7 ft., 
tuyere circle 6 ft. 4 in., Z 
ali as shown in cut. The 
\ines of the lower part of 
the furnace for 14 ft. 
above the tuyeres were 
held by vertical water- 
pipes 7 in. apart, with 
8 in. of brick inside, and 
one horizontal pipe just 
underneath the tuyeres. 
The furnace was filled 
about in the usual way— 
fuel, half coke and half 
anthracite—and fired at 
8aM.,July17. Burned Z | 
well by fanning with the 
engine, and blast was put 
on and bell closed at 
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2pm. Commenced blow- co) Y 
ing with 3400 ft. of air Z 
through four 5 in. tuyeres. Z 


The oven (Winner sus- 
pended pipe) had been 
well fired with wood, and 
the heat came up well, 
but the gas was thin and 
coldfromthe start. Pres- 
sure light, less than 1 Ib. 
for the first hour, but 
went up normally, and L 
stock settled pretty regu- 
larly until about 6 P.M., 
when very decided ir- 
regularities commenced. 
Pressure very high at 
times, no gas and stock 


























not settling. Tempera- & 

ture of blast at 6.30 P.M, 

was600°. From this time 

for the next five hours the , 

furnace could only be a 4 — 


eased by throwing off the 
blast, when the pressure 
would tighten, gas come, 
and stock settle occasion- 
ally. On throwing on 
blast at 11.16 P.M. burst 
one of the pipes in oven, yi 4 
and stopped 29 hours for , a 
repairs. Oven had been fired, and heat came up rapidly on starting 
Saturday morning, July 19, at 3-40 A.M. | Pressure 2 lbs., with 3400 ft. 
of air,and asmall quantity of gas soon made its appearance at 
boilers and oven. Stock did not settle, however, and pressure soon 
went up, which was again relieved by throwing off blast. In this 
way the furnace was nursed until about 11 A.M., when stock settled 
well, and matters looked encouraging. Filled 7 tons coke as blanks, 
and got first flush of cinder at cinder notch at 3:15 p.m. Continued 
to work fairly well until 3 o’clock Sunday morning, when wecast five 
edspoor white iron. Furnace then tightened up, and gas disappeared. 
At 7 A.M. exploded five cartridges giant powder in the centre of the 
furnace, about 15 ft. above the tuyeres, This, together with throw- 
ing off the blast and not filling for atime when the stock settled, 
gradually brought the turnace into working shape again, but only 
for making a small quantity of white iron even with the low burden 
of one toone. On Monday, July 21, opened four test holes in walls 
3 ft. above the tayeres and found stock quite cold—only red hot— 
hext to walls for about 2 ft. all round. This stock, consisting mainly 
of fuel, was principally fine, and a ypeared to be moving, but very 
slowly compared with the centre. We also opened holes 13 and 20 ft. 
above the tuyeres and found practically the same conditions—cold 
tock, but not specially fine, next to walls for about 2 ft. This 
showed only 4 ft. in diameter, or one quarter of the area of the 
furnace for active work and explained the whole trouble, and also 
proved that straight walls would not prevent accumulations on them 
or perhaps scaffolding. We then blew the furnace down to within 
4 ft. of the tuyeres, when the walls cleaned themselves, and test- 
rods showed greatest heat next to the walls, but in filling up again 
the old troubles reappeared, stock settled irregularly and by jumps, 
Particularly when furnace was nearly full. The accumulations on 
walls over tuyeres were the same, iron nothing but white unless 
blanks or very light burden was working, and even then we could 
make nothing better than grey forge. 

After working in this irregular way fora few days we blew down 
pm ad when a little more than half-way down found the stock 
3 - and hot on walls, and we commenced filling up again. First, 
pt vans pat in 18 tons of blanks with a slag and limestone burden 
ah’ then 20 tons blanks in next 12 hours with slag and scrap, but 
nite on a light ore burden, three-quarters ore to one fuel, 
dent efore furnace was full, the old troubles came back, and we 

ecided to blow out. 
ne duration fof the blast was 16 days, and the product was 
196 a grey forge, 20 tons mottled, and 76 tons white iron ; total, 
Stock a plus the scrap, which was, perhaps, 20 tons more than used. 
pr = was 295 tons coal, 134 tons coke, 365 tons ore, 175 tons 
on = course, much of the cinder was high in iron also, and was 
pet ee results were so decidedly unsatisfactory that they 
another * most accidental, and it was, therefore, concluded to make 
little — before abandoning the plan entirely, by blowing in a 
weet iMerently. The farnace was again filled, using a little more 

and considerable furnace slag with blanks and charges. No slag 
temias” —“y in the first filling. Blast was again put on Aug. 13, after 
air by well for 134 hours natural draft, starting with 3300 ft. of 
own through 3 in. instead of 5 in. nozzles. In four hours the 








This I soon reduced to | 
diameter, which I concluded was large enough for eco- 
k if regular travel of the stock on the walls could be 
I consulted with a number of experienced furnace- 
4 furnace engineers, and the plan was well thought of by 
.” them, and as I had also some offers of financial aid from them ! those of the old charcoal furnace and that forming the subject of 


! 





make it almost cylindrical, and the failure might possibly have been 
partly due to this fact. Appreciable increase in diameter, however, 
| would reduce the tendency to scaffold. This view was supported by 
Mr. JOHN BIRKINBINE, who referred also to the practically slight dif- 
ferences between the lines of the anthracite and coke furnaces and 
Mr. Taylor’s experiment. Mr. HARTMAN stated that short stoppages 
of the blowing engine which occurred, and were due to a heated 
crank pin and a hot eccentric strap, caused rapid and appreciable 
reduction in temperature of the fusion zone, and the metal solidi- 
fied, and by the weight of the superincumbent mass was compressed 
and forced against the furnace walls, to which it became firmly 
attached. Speaking of scaffolding, Dr. RayMonpD alluded to the 
effects of irregular streams of gases forming gas channels, which in- 
duced burning of the fuel above the half-melted stock, and thus 
favoured the formation of hard rings in the furnace. After further 
discussion by Messrs. Eckley B, Coxe and J. C. Bayles, a paper 
on the “ Deep River Coal Beds of North Carolina,” by Dr. H. M. 
CHANCE was read, He said that the Deep river was a branch of the 
Cape Fear river, and the beds along it are 30 miles in length, but 
very narrow. He did not believe that there was any connection be- 
tween these beds and those of the Wanville district. There were 
two deposits of workable coal—one 3 ft. thick, and one, 40 ft. below 
it, 2 ft. thick. Some of the coal found was anthracite, and it could 
be mined for $1°30 per ton. 

Mr. O. J. HEINRICH referred to the prospects of the ammonia soda 
process, which was steadily growing, as was shown by figures giving 
the output of soda of different countries and the number of tons 
made by the process. 





MINERAL STATISTICS OF VICTORIA.—We are favoured by the 
Secretary of Mines, Mr, G. W. LANGTREE, with the reports of the 
Mining Surveyors and Registrars for the quarter ended June 30. 
During the quarter 29,075 miners were employed ; of these 10,617 
Europeans and 5524 Chinese were engaged in alluvial mining, and 
12,804 Europeans and 130 Chinese in quartz mining. The value of 
the mining plant in use was 1,939,879/. There were 1313} square 
miles of auriferous ground actually worked upon, and 3764 distinct 
reefs proved to be auriferous. The total quantity of gold got during 
the quarter was—from alluvium, 74,996 ozs. 15 dwts. 10grs.; from 
quartz, 115,221 ozs. 7 dwts. 14 grs.: total, 190,218 ozs. 3 dwts. The 
average yield of the quartz crushed was 9 dwts, 2:98 ers; of the 
quartz tailings and mullock, 1 dwt. 13 25 grs. ; and of the pyrites 
and blanketings operated upon, 2 ozs. 3 dwts. 20°51 grs. Mr. John 
F,. Hansen, writing from the Blackwood division and Blue Mountain 
south sub-division, says—The report that a rich patch of alluvial 
gold has been dropped upon at Green Hills caused a good deal of ex- 
citement during the latter part of the quarter. From observations 
made recently he reports the character of the land to be of volcanic 
and schistose formation, the surface being of rich chocolate soil and 
well timbered. The Green Hill Creek is one of the main branches 
of the Krojanunip Creek, and the lessee carries on mining operations 
by means of ground sluicing. The shallow alluviums in the bed of 
the creek have been worked many years, and the very spot where the 
gold is being at present found was worked some six or seven years 
ago. The gold at present being obtained is from a quartz reef that 
traverses the area; it is from 3 to 4 ft. wide, and consists of quartz 
veins from | to 8 in. thick, intersected by sandstone and slate. The 
extraction of gold from quartz by means of ground sluiving is only a 
temporary arrangement until sufficient capital can be raised to erect 
a battery. A piece of quartz from the richest part yielded 1 to 14 oz. 
of loose gold and gold specimens. In the Taradale and Kyneton 
districts Mr. Stephen Dorman reports that three additional quartz 
claims have obtained payable stone—the North Queen’s, O’Connor’s, 
and South Queen’s. The yield of gold in this division exceeds that 
of last quarter by 1759 ozs., and the number of miners has increased 
by 150. Altogether mining has not been in so prosperous a state for 
many years. From the Sandhurst division Mr. Stephens writes— 
The New Chum and Victoria Company cut a small reef at 1560 ft., a 
trial crushing from which averaged 1 oz. to the ton. The northern 
deep claims on the New Chum line are being worked with renewed 
courage since the publication at the instance of the Mining Depart- 
ment of the returns from Lansell’s No. 180 Mine. 


DyNOGRAPH CArR.—The car perfected by P. H. Dup.ey for auto- 
matic or mechanical inspection of railroad tracks is very ingenious. 
sy delicate machinery connected with the axle of the car by belts or 
eogs every vibrat on, tilt, or} @‘pendicular variation in the position of 
the car is noted on paper with pens set for the purpose, and the re- 
cord thus made is reduced on paper by the expert in charge, who thus 
far has been Mr. Dadley himself. Thus a complete and accurate 
chart of the track in profile and alignment may be submitted to the 
section superintendents, showing not only the amount and kind of 
work required to perfect the road, but also the precise places referred 
to mile-posts on the road where the work should be done. The regis- 
tration of these machines is so perfect that Mr. Dudley can, if the | 
rails are comparatively new, tell, when passing at the rate of 20 miles 
an hour over a railroad, what mills rolled the rails on which he is 
riding, and knows at once when passing from rails of one manufac- 
turer to those rolled by a different maker. 





GEOLOGICAL PHENOMENA—CHANGE OF WATERSHED. 


So many are disposed to doubt the authenticity of geological 
hypotheses unless corresponding conditions can be shown to have 
obtained within historical times that the detailed reference to the 
gradual alteration of the watershed in the Val di Chiana, even by 

|human agency between the 12th and 19th centuries, made in 2 
| recent communication from the Consul for the district, will be gene 
rally interesting. The Val di Chiana, from its northern limit to the 
| south end of the Lake of Chiusi, is about 53 kiloms. in length, and 
|} on an average from 4 to 9 kiloms. wide. It is enclosed between two 
chains of mountains running nearly parallel to the meridian, the 
| spurs of which, in the shape of rounded and fertile hills, extend 
jirregularly into the valley, nearly the whole of which is under 
cultivation and maintains an industrious agricultural population 


charged much smaller, so that the gases would act F, DurFr#e, of Bridgeport, Conn., referred to the circumstance that, | Chiefly scattered in numerous farmhouses, the hills being crowned 
The next point was what should be the size of the if we fill a cylindrical tube with sand, the descent of the latter will, With towns and villages. The numerous vestiges of ancient buildings 
tuyere circle, and tunnel head for a given quantity | after a short time, be completely arrested by the formation of arches 


| attest the prosperity of the valley in early times. During the Roman 
period the Cassian way, passing down its length, formed the high 
road to Rome from Etruria. Now the railway which traverses the 
valley from Arezzo to Chiusi performs the same office. 

More than 20 streams and torrents, some of considerable capacity, 
descend from the lateral mountains into the valley. The Val di 
Chiana is intersected longitudinally by a canal which carries its 
waters to the River Arno. This canal until Jan. 1 last was regulated 
by a lofty sluice known as the Chiusa dei Monaci, at its northern end, 
and is crossed near Valiano by a lock (callone) built in 1723, which 
regulates the upper waters formed at the southern extremity of the 
valley by the lakes of Chiusi and Montepulciano. The Chiana river 
appears to have been navigable by means of locks during the Roman 
period, and during the middle ages was the chief means of com- 
munication down the valley, when the principal villages obtained 
the name of Porti, showing the stations at which ferries crossed the 
water from one side of the valley to the other. The valley is placed 
between the River Arno on the north and the River ‘fiber on the 
south. Although situate for the greater part in the province of 
Arezzo its southern extremity is included in the province of Siena. 

The Val di Chiana presents a very singular hydrographical pheno- 
menon in the inversion of the natural course of its rivers and torrents 
which originally flowed from north to south—the Chiana river con- 
veying them to the Paglia, an affluent of the Tiber, but which now 
have been made to turn in a contrary direction (south to north); the 
Chiana canal carrying them to the Arno. The causes which have 
rendered this inversion necessary may be briefly stated as follows: — 
At a point some 6 kiloms, to the north of the city of Arezzo, where 
it is joined by the torrent Chiassa, the River Arno having descended 
the valley of the Casentino makes an abrupt bend to the west, and 
carries its whole stream through a deeply-excavated bed into the 
upper valley of the Arno on its way to Florence. But this was not 
always the case, and as late as the beginning of the Christian era 
part of its waters continued to flow in a southerly direction, and 
leaving Arezzo on the east entered the Val di Chiana by a narrow 
pass known as the Goletta di Chiani, conveying all the waters of the 
valley to the River Paglia, from whence they joined the Tiber, It 
is possibie, indeed, that at some more remote period this may have 
been the principal branch of the Arno; but as the obstacles to its 
free passage down the present Val d’Arno where overcome by the 
action of Nature or of art, as the level of the plains gradually rose 
while the bed of the river deepened this southern branch became of 
less importance, and gradually ceased to flow altogether. Stagnant 
waters appear, however, to have remained in part of the plain of 
Arezzo in the vicinity of the old bed of the river for a considerable 
period until they were finally drained into the Arno, which was pro- 
bably completely effected towards the close of the 13th century. 

Notwithstanding the loss of the determining power, the exact 
period of which appears uncertain, the waters of the Val di Chiana 
still continued to flow in their original direction from north to south, 
the valley retaining its ancient prosperity until, perhaps, some time 
in the 10th century. As, however, the waters slackened their stream, 
the deposits of mud from the torrents, which entered the valley from 
the lateral mountains, placed obstacles in the way of the current, 
and, little by little, the Chiana from a river became convert2d into 
a swamp, the northern end of the valley being the first affected ; 
cultivated lands were covered with water, malaria arose, and the 
fertility and prosperity of the district were entirely destroyed. The 
very name of Chiana, indeed, ceased to be applied to a river, but 
was used to signify stagnant waters. Thus Palci— 

Tutto quel giorno cavalcato avieno 
Per varchi, per burron, per mille Chiane. 

Between A.D. 1000 and 1300, therefore, little or no water appears 
to have flowed into the Val di Chiana; while it was not till a later 
date that a passage was opened for its waters into the Arno. In 
1345 the Aretines decreed that the “ fosso,” or canal, of the Chiana, 
from the bridges of the Siena road (now called the Ponti d’Arezzo), 
should be enlarged and maintained as far as the Chianicella, to a 
distance of four miles, to permit the stagnant waters of the Chiana 
to enter the Arno more freely. In 1551 a general survey of the Val 
di Chiana was made, which showed that at that date the waters of 
the Chiana, from the Porto di Brolio, took their course towards the 
Tiber; from the Porto di Brolio to the Porto dei Pigli they were 
almost stagnant; and from the Porto dei Pigli upwards they flowed 
towards the Arno. In the course of two centuries, therefore, the 
canal would ouly appear to have been lengthened between one and 
two miles, Between 1591-99 the canal was further prolonged to 
Folano (between nine and ten miles), At this date the Chiana waters 
flowed into the Tiber from the Ponte di Valiano, while between 
Valiano and Foiano they were stagnant, flowing from Foiano into 
the Arno. In 1870, after the concordat between the Tuscan and 
Papal Governments had been concluded, the waters of Chiana flowed 
into the Arno from the valley of the Tresa inclusively. Havirg thus 
briefly traced the course of the Chiana river during its various evo- 
lutions, it remains to notice the manner in which the valley has been 
drained and restored to health and fertility. Between 1525 and 
1533 the greater part of the communities of the Val di Chiana made 
over their respective portions of marsh to Pope Clement VII. (Giulio 
dei Medici) that they might be drained and restored to cultivation. 
Various works were begun for the purpose of drying up the Chiane, 
but the death of Pope Clement, of Cardinal Ippolito dei Medici, and 
of Duke Alexander, together with the civil disturbances of the period, 
interrupted all the projects, and the great idea was not taken up 
again till 1551. In this year the general survey of the valley already 





From the record thus made Mr. Dudley makes up a profile map of 
the road, which, by curved lines shows, on a scale of } in. to the | 
mile, the following things:—1l. Any irregularities of the gauge | 
along the line.—2. Defects in horizontal alignment of the rails.— | 
3. The grades along the railroad.—4. The condition of the track at 
any point, compared with a perfect track.— 5. Whether and how | 
much the track can be improved by labour, or whether new rails | 
alone are needed to make it more perfect. 6. The brand and kind 
of rails used on each mile of road —7. The number of years each rail | 
has been in place. 8. The comparative percentage of tangents and 
curves per mile of road. This map, completed, costs $2°50 per mile, 
the high price coming mainly from the immense amount of work re- 
quired to interpret the results, and the delicacy and cost of the in- 
struments used in the work. Mr. Dudley is the inventor of all his | 
instruments, and inspects each year from 6000 to 10,000 miles of 
track, living on his car during these trips. From 3000 to 5000 
“miles” of paper are kept in the car constantly, and 15 gallons of 
nk per 100 miles of track are used in “ spotting ” low places. 





IMPROVED STONE BkKAKKK.— Messrs. 5, Mason and Co., Leicester, 
have just been awarded at the Long Sutton Agricultural Show a 
silver medal for their New Patent Simplex Hammer Motion Stone 
or Ore Breaker, which has already been described in the Journal. 
It claims to be the simplest and most effective machine yet produced 
for the purpose, its chief advantages being that it has only five 
wearing parts. It takes 75 per cent. less oil than other machines of 


got atand kept clean. It will cube stone better than when broken 
by hand, and when the fine teeth jaw is put in and the movement of 
the swing jaw is set to } in., it will hammer or crack the stone to the 
size of peas and wheat. The machine is calculated to supply a long 





felt want, not only of miners, but of stone and cement merchants. 


the same sort at present in use, and the wearing parts can be easily | 


mentioned, and which is cited by Fossombroni as a very remarkable 
work for the time, was made under the direction of Messrs. Antonio 
de Ricasoli, who, in 1533, had been appointed by Cosimo I., superin- 
tendent general of the works in the Chiana valley. According to 
this survey there were 5818 staiore of marsh lands in the Sienese 
territory, 38,150 staiore in that of Florence, and 12,766 staiore of 
marsh lands on the territory belonging to the Church that could be 
reclaimed. The marshes then commenced at a port called della 
Pieve a Toppo, on the road now leading to the bridges of Arezzo, and 
at this point the principal canal was begun by M. Antonio de 
Ricasoli. 

From the bridge towards the south the marsh widened so that the 
stagnant waters were in some places two miles in breadth. After 
the Porto di Torrita the width diminished until, at Valiano, it did 
not exceed 1000 paces, to widen again between this point and the 
lakes of Montepulciano and Chiusi, where the waters were of a con- 
siderable depth. The levels of the valley are given in the survey® 


| which marks a rise of 71 braccia from the Arno to the Porto dei 


Pigli, a level ran from the Porto de Pigli to that of Foiano, and a 
fall of 68 braccia for the 28 miles intervening between the port o 
Foiano and the mill of Ficuli, in the neighbourhood of Carnaiolo’ 
The survey shows the condition of the rivers and torrents in the 
valley at that period. The torrent Vingone, which originally entered 
the canal 470 paces below the Ponti della Nave, had been carried 
by M. Riccardi 1050 paces lower down. The River Lota received a 
contrary treatment. This torrent, which originally debouched a 


little above the Ponte della Nave, was turned in an opposite direc 
| tion above the Pont della Pieve a Toppo. This change of direction 
| must have had for its object the raising of the land by warping 
(* colmate ”), for the torrent was turned into the old marshes which 
| existed above this bridge. 


The River Foenna debouched above the 
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Porto Nuovo di Torrita, where the waters were wide and deep. The 
Salarco was divided into two branches ; the first entered the marsh 
below the Osteria di Valiano, the second lower down, facing the con- 
fines of the territory of Cortona. 

Various works for draining the marshes of the Chiana valley were 
earried on to the close of the 16th century, always, however, with the 
fear which had existed in the time of the Romans, when the turning 
ef the Chiana from the Tiber into the Arno had first been mooted, 
that, if the waters of the Chiana were made to flow more rapidly into 
the Arno the floods might be increased to the danger of the capital. 
During this period and from this cause, the Chiusa, or Pescai de 
Monaci, was ruined and rebuilt several times, being at one time con- 
sidered as a work of defence for Florence, at another as an obstacle 
to the reclamation of the Val di Chiana. Fertile lands, especially 
between Arezzo and Pigli—that portion of the valley which is in a 
position to profit more easily by drainage by means of a canal— 
were, however, reclaimed during this period, salubrity reappeared, 
and the merit of the works was especially attributed to the care of 
Ferdinand I., who often visited them, so that the grateful Aretines 
erected a marble statue to the prince with a laudatory inscription. 
In the 17th century, through the whole of the Val di Chiana, various 
works continued to be carried on both by the Grand Ducal and Papal 
authorities for the reclamation of the valley, but always disturbed 
by State jealousy and the usual dread of the Romans, on the one 
hand, that the increase in the waters of the Tiber might damage 
Rome; of the Tuscans, on the other, that Florence might suffer from 
an increase in the waters of the Arno. Numerous treaties and con- 
ventions were made at different times between the two Governments, 
but only to be broken. 

In 1640 Enea Gaci da Castiglione communicated to Galileo his idea 
ef removing the stagnant waters from the valley by drainage. 
project consists substantially in demolishing the Chiusa dei Monaci 
and prolonging the canal of the Chiana as far as the lake of Monte- 
pulciano, under the belief that by the destruction of the sluice he 
would have obtained a sufficient fall to carry off all the stagnant 
waters. Galileo’s opinion on the subject is not known, and the pro- 
ject was neglected till 1645, after the war of Castro, when it was 
warmly espoused by the Marchese del Borro, an Aretine and one of 
the Tuscan generals, with the support of Don Famiano Michelini 
(Fra Francesco), Professor of Mathematics at the University of Pisa. 
The latter made a short report proposing the destruction of the 
Chiusa dei Monaci, with the establishment of locks at the Ponti 
d’Arezzo, to prevent a too rapid discharge of the waters. The pro- 
position met with the approbation of Cardinal Leopold, brother of 
the Grand Duke Ferdinand ; and the celebrated Torricelli, who had 
recently entered the service of the Medici as a mathematician, was 
consulted on the subject. 

Torricelli was of epinion that the projected canal would not have 


the desired effect of draining the valley, the fall being insufficient, | advantages already gained from warping should be combined with 
and that if even the drainage could be effected the benefit would be | the gradual lowering of Chiusa dei Monaci, thus obtaining a sufficient | '" debentures at 7 per cent., and 320,000/, in fully paic 


small, on account of the general depression of the land which would 
follow, and so render any advantage obtained temporary only. 
an appendix to his reply Torricelli suggested the idea of proceeding 
by warping (“‘colmate”), or raising the soil by deposits, instead of 


His | 


statesman and hydraulic engineer, was the first to propose a general 
plan of reclamation, of which the main principle was that the natural 
fall of the valley should be inverted, and from north to south be 
carried in a contrary direction. This was to be effected by turning 
the waters of the currents on to the low lands, which were to be raised 
by means of warping or “colmate.” At the same time the direction 
of the torrents themselves was to be carefully regulated, so that 
they might debouch into the Central Canal, which conveys the 
waters of the valley to the Arno, in such a manner as to increase 
its scour, and cause it to assume in time the regular flow of a 
natural river. 

A “colmata,” or warping, is thus carried out:— The low-lying 
land which it is intended to raise is surrounded by a dyke. A regu- 
| lator, formed of stakes interwoven with osier twigs, is constructed 
|at an angle of the ground with a small wooden sluice-gate near it. 

The floods of the torrent fill the enclosed area, rise to the height of 
the regulator, and overflow into a second enclosure made in front of 
the first. The sluice-gate is only opened to let out the waters, which 
have deposited all their mud in the dyked enclosure. The size of each 
enclosure depends on the volume of water which the torrent can 
supply, the largest containing an area of 400,000 square feet. The 
duration of a “ colmata” depends upon the amount of rainfall; the 
average is calculated at five years. In 1789, Count Fossombroni 
| was placed by the Grand Duke Leopold II. at the head of an ad- 
| ministration directed to a combined reclamation of the whole valley 
|in accordance with his views. The works appear to have languished 
| during the period of the French occupation of Tuscany, for we find 
| that the Grand Duke Ferdinand III. established a local direction of 
| the works of Arezzo, with Count Fossombroni at its head. In 1822 
ithe new works of the Chiusa dei Monaci, which was rebuilt of 





|hewn blocks, with a central opening 18 metres in width, were 
| commenced. 
| About 1835 the results of the works of reclamation, carried out in 
| tue valley under his superintendence, are thus described by Count 
Fossombroni :—‘ The waters of the Chiana, from the Arno to the 
Chiusa dei Monaci, flow as a river, which tends continually to exca- 
| vate its bed, from the Chiusa to the ‘Callone’ of Valiano. The 
| canal runs longitudinally through the valley, but in general enjoys 
so slight a fall that the current cannot carry off the earthy deposits 
| brought down by the influents, which have, therefore,to be deposited 
jin warpings before the waters are allowed to enter the canal. From 
| Valiano, up to the point of division with the waters which enter the 
Tiber, the regulation of the lands is nearly the same, but the fall 
| effect that may be expected has not yet been produced.” In 1838 
| Count Fossombroni was succeeded in the works of the Val di Chiana 
| by the engineer Alessandro Mannetti, who, impressed with the lenzth 
| of time that would be required to complete the drainage of the 
| valley by warping alone, proposed a mixed system, under which the 





| fall to enable the northern portion of the canal Maestro to flow as a 


In river, and carry with it, by means of connecting canals, all the turbid | 


waters from both sides of the valley. The Mannetti project, with 
some subsequent modifications by the Commendatore Carlo Possenti, 


THE INFANCY OF RAILWAYS. = 


In connection with the early history of railways, t iat 
port of the late Robert Stephenson, sepetuted in sey Pfoine 
Brothers Anglo-Venezuelan Review for September, will be * Roy 
interest. | They say, referring to the La Guayra and Ca: noe 
way :—Sixty years ago, on“July 23, 1824,a young engineer, 2] : 
age, destined to become not only one of the first in his a youn 
but one of the greatest engineers of the nineteenth Sonture OUnty 
at La Guayra, at the invitation of Messrs. Herring Grak, Arrived 
Powles, English merchants, to make a survey for a road ‘ba, aad 
that port and the City of Caracas. This was Mr. Robert St pete 
who at his death in 1859 was deemed worthy of a resting ™ 
Westminster Abbey among other celebrities of his comes 
Stephenson during two monthscarefully surveyed the ground & : 
the two places above-mentioned, and presented to his empl - 
report which we have the pleasure of offering to the attentions the 
readers. This interesting document now emerges from its eat 
place after a lapse of 60 years, and we think it will be read hiding 
greatest interest. If the reader wishes to fully see the cama br 
paper we would ask him to cast his mind back for a moment . “ 
time when its author, undoubtedly guided by the inspiration eee 
genius, wrote it and foresaw in his powerful brain the futur rr 
railways of the world. Itis one thing to talk of railways to — te 
quite another thing to have thought about them 60 years a Ro be 
only a short line had been essayed in England and a second &, when 
been proposed to be constructed between La Guayra and Carag y 
propelled of course by horses, as steam-power had not yet i a 
comtelly applied to locomotion. a 

After 60 years the scene has completely changed, : 
Stephenson foresaw in 1824 has been sealiced in ovina ~ 
Nevertheless his surveys were not consulted in the construction i 
existing railway between La Guayra and Caracas; and althoy *h 
line is a very good one and the money invested in it is well no 
has many sharp curves and zigzags which it was found nenuae : 
adopt in the construction of the line over the mountains and 0 Ne 
account the trains can only consist of a limited number of porn - 
to allow the engine sufficient drawing power over so man on 
lines and zigzags, and consequently the working expenses nsbiae 

The figures presented in 1824 by Mr. Stephenson as copremmie 
the commercial intercourse between the two places have culseeatl 
narily augmented. Instead of a tonnage of 5571 tons we fone : 
60,000 tons per year, and instead of paying $17 per ton we np 
present $74. These two data make a full increase of 90,0002. - 
annum, to which we join 16,0001. for the transport of 50,000 Das . 
gers at $2. Therefore, the total receipts of the La Guayra Railway 
will amount to 106,000/. yearly, and deducting 50,0002. for expen ; 
the company will be capable of distributing 56,0001. among is 
shareholders. The capital of the company is composed of 160,0001 
2001. to pay the F sseaty dong 
debentures 44,8007, will remain to pay a yearly dividend upon the 
| shares—-say, 14 per cent. per annum. We do not see the reason why 
| these shares are quoted at a discount in London, as the enterprise i 
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If we take from the proceeds 11, 


draining off the water by a canal. The Senator Arrighetti, superin-|(.E., has since formed the basis of the works carried out in the | * Very sound one, and progressing very favourably. 


tendent “ Allo Scrittoio delle Possessioni,” or Grand Ducal Estates, 
sopported Torricelli’s opinion, which was strongly combated by the 
Marchese del Borro. The Cardinal Leopold dei Medici, however, 
originally a partisan of the drainage project, was also founder of the 
celebrated “ Accademia del Cimento,” and felt the full force of Tor- 
zicelli’s opposition. The Chiasa dei Monaci remained standing, and 
the idea of raising the level of the valley by warping took firm root 
In 1653 the canal of the Chiana was, however, cleared out and 
widened, on a report of the engineer Alfonso Parigi, from the Chiusa 
to the Ponte di Valiano. 

In 1691 the Florentine engineer, Guiliano Ciaccheri, profiting by 
Torricelli’s opinion, availed himself of the stoppage (‘ ristagno ”) of 
the waters of the Chiana, which the Romans had induced from the 
usual fear of floods in the Tiber, to raise the lower lands by causing 
the River Parce, together with the waters of many minor torrents, 
such as the Monaco, Cerreto, and Foss+tello, to overflow towards the 
Passo alla Querce, between the lakesof Montepulciano andChiusi. The 
River Astrone was also made to overflow in the plain of the Cardelle, 
which runs under the Collina of Chiusi, and the results showed the 
truth of Torricelli’s assertions as to the benefits to be derived from 
warping. These were still farther confirmed in 1702, when the en- 


valley. 
The new system was commenced in 1840 by the partial lowering 
of the Chiusa dei Monaci. The general works were carried on with 
| excellent results during the period of the Grand Ducal Government, 
| and for the first few years of the National Italian Government. Bya 
law passed Nov. 20, 1859, and extended in 1865 (July 3) to the whole 


. | kingdom of Italy, regulating the public works of the State, the im- 


provement works of the Val di Chiana were placed in the second 
category, under which their cost was to be borne half by the State, 
| one-quarter by the provinces, and the remaining quarter by the land- 
| owners interested in their maintenance. This classification was un- 
| acceptable to the provinces and the other parties concerned, who 
were anxious that the works should be placed in the first category, 
or at the entire charge of the State, and a long administrative con- 
troversy ensued, which was only finally concluded in 1881, the Go- 
vernment maintaining the provisions of the law of 1865 against the 
pretensions of the interested parties as regards the ordinary works of 
maintenance, but granting, at the same time, a considerable sum 
towards the execution of the extraordinary works. 
In the meantime, both the ordinary and extraordinary works under 
the Mannetti-Possenti system were carried on, though somewhat 





gineers, Pier Antonio Tosi and Giovanni Franchi changed the direc- 

tion of all the torrents which enter the Chiana between Valiano and 

the Ponti d’Arezzo, thus not only reclaiming a large superficial area, 
but obtaining the additional advantage that the lateral torrents en- | 
tered the Chiana Canal freed from the heavy deposits they had left 
in the reclaimed area, and so did not produce the shoals which had 
formerly contributed to render the canal inoperative for purposes of 
drainage. In 1718 a line of division was established by the Papal | 
and Tuscan Ministries, from which the waters of the Chiana and its | 
influents should be directed without obstacle either towards the 
south into the Tiber, or north into the Arno; but the convention was 
not carried out, and it was not till 1723 that the “ Callone” of | 
Valiano, which was to regulate the waters, was finished. | 





























The advantages of following the system of warping were soonseen, 
it being calculated that between 1704 and 1736 about 46,128 staiore 
of land were reclaimed between Valiano and Arezzo, along the Canal 
Maestro, while even to the south of the “ Callone ” of Valiano land was 
rising. At the same time the current of the canal was quickened, and 
its depth, when other circumstances permitted, increased. In 1769 


farther improvements were effected in the Val di Chiana on plans | 


drawn up by the engineer Perelli. The old Ponti d’Arezzo were de- 

molished and rebuilt of a single arch, and the bed of the canal was 

reduced to a regular gradient. The canals of Chiarine and of the 

Passo alla Querce were dug to give an easier exit to the waters below 

the “ Callone,” while the mouths of the two turbid influents, Lota and 

Vingone, were brought a little above the Chiusa dei Monaci, so that | 
the greater velocity which the torrent has at that point should enable 

the heavy deposits brought down by these torrents to be carried off ; 

and, lastly, various regulations for carrying out the warpings were 

made, which might advantageously have been carried further. 

Vatil the time of Fossombroni there was no general direction of 
the works of reclamation (“ bonificazione”) of the Val di Chiana. ' 
These appear to have been carried out independently by the various 
administrations holding local sway in the different districts of the 
valley. Thus one part was subject to Florence, another to Siena,a third 
was in the hands of the order of St. Stephen—which possessed a con- 
siderable extent of land, whiletheGrand Dacal Estates were under 
the direction of a separate administration known as the “ Scrittojo 
delle Possessioni.” At the present time all the estates of the valley 
are private property. Count Vittorio Fossombroni, the well-known 


slowly, by the Government, which also had drawn up, at its own cost, 
the plans required to complete the definitive systematisation of the 
valley, the principal points of which are—1. Lowering the Chiusa 
dei Monaci a total of 5°25 metres, and enlarging the Canal Maestro 
of the Chiana as far as the Porto a Cesa, so as to enable it to receive 
the waters of the whole drainage basin and collect the drainage of 
the lower lands. The lowering of the sliice was completed on Jan. 1, 
1883, and the waters of the Chiana now flow, without hindrance, as 
a river into the Arno. The other works are being actively carried 
on.—2, Connecting the torrents Foenna, Salarco, and Esse di Foiano, 
and discharging their waters into the main canal, with certain modi- 
fications, with regard to which a final decision has not been come to. 
|—3. Connecting the various streams of the Agro Cortonese, at 
present retained in warpings, and carrying them into the main canal. 
| Here, also, some modifications may occur later.—4. Connecting 
|the various streams of the Agro Castiglionese, likewise retained 
jin warpings, and causing them, together with the streams of 
| the Cortonese, to discharge their waters into the main canal.— 
|5. Regulating the bed of the canal of Montecchio, reduced during 


| the warpings, to a drainage canal for clear water.—6. Regulating | 


the bed of the Chianacanal as a drainage canal for clear water until 
the warpingsare completed.—7. Improvement of some other streams 
and construction of works of minor interest. 

The actnal superficial area in the Val di Chiana, improved and 
drained by warpings, is calculated at 7735°898 hectares. The extent 
of land still to be drained is 1087201 hectares. This is exclusive of 
the territory freed from the influence of malaria, and consequently 
rendered permanently habitable. The value of the 10 large estates 
in the valley which, formerly belonging to the Order of St. Ste- 
phen, subsequently passed to the State, and were finally sold some 

| years since to private owners, is calculated at 20,000,000 lire 
The cost of rec'aiming the valley was, up to the year 1545, entirely 
borne by the family of the Medici, after which date all the parties 
interested contributed to the maintenance of the works in proportion 
to population. I have no accoant of the expenditure incurred up 
to the year 1828, from which date, up to the year 1882, the total cost 
of the works amounted to, if it did not exceed, 5,700,000 lire. 

By the law of July 23, 1881, the sum of 6,300,000 lire was in- 
serted in the budget of the Ministry of Public Works for the works 
of the Val di Chiana. Of this amount 4,100,000 lire is at the total 
charge of the State, the balance of 2,200,000 lire being apportioned 
according to the provisions of the Jaws of March 20, 1865, and 
Jaly 3, 1875. The average annual expenditure to serve as a basis for 
the repartition of the quotas is fixed at 92,445 lire 60 c., of which 
80,000 lire were for works, and the balance for rents and the tech- 
nical personnel. It is calculated that 10 years may elapse before 
the entire reclamation of the Val di Chiana is completed. The 
works, which depend directly from the Ministry of Public Works in 
tome, with acentral office placed at Arezzo, and conducted by the 
engineers of the Royal Corps of Civil Engineers, are under the direc- 
tion of the Uavaliere 8. Corradini. The resident engineer is Signor 
Marcucci. The above sketch-map of the province of Arezzo, and 
part of the provinces of ‘Siena, Perugia, and Florence, represents a 
part of the Val di Chiana, showing the gradual alteration of the 
water-shed, between the 12th and 19th centuries‘ 





. } 
HOLLOWAY’'S OINTMENT AND PILLS—REEUMATISM AND NEU- 
RALGIA.—Though the former disease remorselessly attacks persons of all ages 
and the latter ruthlessly selects ite victims from the weak and delicate, the per- 
severing use of these remedies will infallibly cure both complaints. After the 
affected parte have ben diligentiy fomented with hot brine, and the skin 
thoroughly dried, Holloway’s ointment must be rubbed in firmly and evenly 
fora few minutes twice a day, and his pilis taken according to the printed 
directions wrapped round each box of his medicine. Both ointment and pills 
are accompanied by instructions designed for the public at large, and no invalid, 
who attentively reads them, can now be at any loss how to doctor himself suc- 

cessfully. { 


The returns during the four weeks, June 30 to July 28, have been 
as follows :—Passengers, 29,527°50 bolivares: parcels and lugpase, 
1830°32 bolivares ; goods, 126,503°90 bolivares; storage, 36 90 boli 
vares: total, 157,898°62 bolivares, or 63151. 18s., and the gross te. 
ceipts from Jan. 1 to July 28 amount to 51,8231. . : 





CARACAS, Sept. 12, 1894 
Messrs. HERRING, GRAHAM, and PowLEs. 

Gentlemen, —Conformably with my instructions, I have carefally 
examined the intervening country between the port of La Guayr 
| and Caracas, and embraced every opportunity of ascertaining such 
| data as might assist me in drawing a conclusive report respecting 
| the feasibility of forming a road between the two places. I have 
now to lay before you the result of my enquiries and observations 
and also the views I have taken of the capabilities of this country as 
far as regards the general introduction of roads. It is almost un 
necessary in the present instance to enter into any detail of the 
incalculable advantages that may be expected to accrue to the 
country from such a mode of proceeding, for every one mast be 
aware of them who has had an opportunity of discerning with what 
solicitude the more mature nations of the earth have applied then- 
selves to the construction of carriage roads. In the old world there 
is scarcely to be found a single country in which the astonishing 
remnants of public labours of this species do not show with what 
activity the ancient Romans pursued this only path to opulence and 
greatness. They have been copied by later nations, and at the pre- 
sent day it is an unerring proof of the profits to be derived from 
inland communication that the prosperity of European kingdoms 
diminishes in the exact ratio with the scantiness of similar ad- 
vantages. 

As an enterprise of this nature in Colombia, the construction ofa 
road between La Guayra and Caracas is much to be wished for. The 
former is the first, nay almost the only considerable seaport of 
Venezuela, and its vicinity to the metropolis must always point it out 
as the most eligible entrepét of the whole of the northern provinces 
By this measure the fertile plains of the interior which are now by 
the difficulties of communication rendered unable to compete with 
the more barren vicinity of the seacoasts will force their produce into 
the capital and port, and should we view the project in the light of 
an encouragement to emigration, what advantages may not be 
adduced from the stimulus to be given to agriculture. Seeing, there 
| fore, that such vast increase of wealth will result from the introduc 








| tion of good roads into this country, where the natural surface is 9 
| intersected in almost every direction with continuous chains of 
| mountains of such a height as almost at present to form impenetrable 
barriers to communication between provinces whose intimate associa- 
| tion with each other, both in a political and commercial point of 
| view, appears to be the very life and prop of the constitution, it con 
| cerns the Government or those who may choose to speculate in the 
formation of roads to be careful in selecting such as are best 
calculated to give the utmost facility to intercourse of every descrip: 
tion. In doing this it must be remembered that roads on the cor: 
mon construction would be extremely liable to be injured, and in 
| many cases totally destroyed by the heavy falls of rain which, daring 
| a considerable portion of the year, descends with such violence as '0 
| delage and sweep away, and not unfrequently to render the mos 
perfect roads impassable. Occurrences of this kind might annually 
be expected which would make the disbursements on the 1020 
| amount to a very considerable sum, and I am satisfied would prove 4 
| serious obstacle where the undertaking was extensive, and required 
the outlay of a large capital, especially in the present restricted state 
of trade, and we have no reason to anticipate to what extent the 
trade might probably increase, though little doubt can be entertained 
but that it is slowly advancing. : 
But in enquiring into the nature of a scheme it is hardly fait 
calculate on a future advance. It is after duly weighing these 4"° 
many other casualties that would attend the construction and the 
carrying in effect of common roads in this country that I give J 
my‘opinion that itis not advisable in the present state of trade to & 
pend large sums in undertakings of this nature, for I am convince’ 
an adequate return could not be made. In consequence of such all: 
ficulties I now propose to you the expediency of introducing '™ 
kind of road known throughout England by the name of railroa®, 
where its superior efficacy in every point of view is beginning to be 
duly appreciated, and I have no doubt will at a period, not far °* 
tant, supersede both inland navigation and the turnpike roads, now 
so general in every part of Kngland. ; 
Previous to my visit here, I listened attentively to the various 0” 
jections that were urged as fatal to the application of railroads 10! 
public conveyance, sach, for instance, as the great capital require 
for the formation ; the power of monopoly that would thas be con 
centrated into the hands of a few individuals, who might at the 
pleasure levy such tolls as they thought fit, and thus enrich them: 
selves at the public expense; the necessity of having the carriages 
of a peculiar construction and precisely similar. These and aor 
of minor importance formed the chief of the objections agen 
roads, but, in my opinion, they serve, when, candidly considere?, 
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on the most unequivocal grounds the superiority of that 
jes of road against which they wereaimed. But to consider the 

‘actions :—Let us suppose agreeably to the first that a railroad 
obj 1d cost in the formation double the sum that another would. 
a easily counterbalance this three and four fold, and even in most 
We in a still greater proportion, by the effect of animal exertion 

ing materially augmented on the former. A minute investigation 
f the true ratio of this increase in every possible condition, has 
Over, to my knowledge, been made the subject of experimental en- 
tig certain it is, that on common roads an English horse never 
pam regularly witha burthen of 1 ton, whereas on railroads judi- 
vioasl constructed, one horse on an average may be safely stated to 
is from 5 to 10 tons, varying, of course, with the proportionate ac- 
any of the ground. In confirmation of this estimate I have only 
to observe that Iam aware of two or three instances in which one 
strong horse moves daily 22 tons. ; 

This comparative statement, though not capable of universal ap- 
plication, is yet sufficient to show for the present that the performance 
eq horse on railroads will always exceed that on common roads in 
each a degree as to warrant the expenditure of a capital not only 
double that necessary for a common road but even five or ten times 

much; consequently, the first objection can have no influence. 
In reference to the second objection, to ensure the perfect success 
of roads, it is evident that due attention must be paid to the repair- 
ing and other casualties necessarily incurred, and that to have this 
attention exercised it is requisite that a body of individuals should 
have the control and some influence in enforcing it, and by what 
means is this likely to be so easily and effectually performed as by a 
monopoly. cs ’ 

But admitting that all works of this kind do absolutely require a 
monopoly, what anxiety need the public labour under if they are 
aware of the cost of the carriage of goods previous to the introduc- 
tion of the new road, and who perceive after it is carried into effect 
that the cost of conveyance will be reduced. And again should the 
Government (which is in this case synonymous with public) have 
the power beforehand of enquiring into the nature of the under- 
taking, and of granting such terms as may seem most prudent, how 
can the association of a few individuals in such an enterprise be 
deemed strictly speaking a monopoly more than any other branch of 
pasiness. The public thus shielded in every point of view nothing 
can operate against such a speculation but a petty jealousy very un- 
worthy of any country where commerce is free. I have been led to 
make these observations from being warned that a monopoly of a 
road between La Guayra and Caracas would be strongly objected to, 
and that in fact it could not exist. It must be remembered in oppo- 
sition to this opinion that the Government has already granted ex- 
clusive privileges of the same nature as would be required fora road 
to individuals on the Rivers Magdalena and Orinoco; there is, there- 
fore, no doubt but that similar grants will be extended to roads which 
ought however to be possessed of greater privileges than the under- 
takings mentioned above, for it must be remembered that a much 
greater capital is wanted for a road—a much greater annual expense 
isincurred by repairs. The materials of the road, unlike the ma- 
chinery employed on rivers, are not capable of removal. 

The remaining objection respecting the peculiar modification of 
the carriages cannot possibly amount to an impediment, for by Act 
of Parliament in England the distance between the wheels and the 
breadth is restricted, and nothing more is required than the trans- 
ferring of the same restriction to grants or agreements for th: new 
railroads. Notwithstanding I have removed the impediments that 
have for the most part been considered as insurmountable, I am 
still aware that others having the appearance of a formidable nature 
will be urged against the introduction of the most refined specimens 
of conveyance into a country situated as this is, particularly in point 
of civilisation, where the most deeply rooted prejudices would have 
to becombated. To rescue a country, however, from the dilemma 
in which this will shortly find itself for want of facility of com- 
munication between its constituent parts, is worthy of the most 
serious consideration, and I am satisfied from the very circumstance 
of there having been no means of conveyance as yet employed (ex- 
cepting, perhaps, in some of the extensive plains) but that of mules, 
that this is the very crisis of time at which the most improved modes 
ought to be adopted, as it is evident that many of the prejudices | 
which exist in other countries where common roads have advanced 
to the utmost extent of perfection of which they are susceptible, | 
wouldentirely vanish here,such as the change of carriages, wheels, &c. | 

It is with considerable diffidence that I have so strenuously insisted | 
on the preference of railroads, as it may give reason to suppose that 
lam prejudiced in favour of that kind of conveyance, but I assure | 
you that I would not have ventured to propose the introduction of | 
them or any other machinery that may be required were I not tho- 
roughly convinced of their practicability and superior efficacy. They 
are not only calculated to be of the greatest advantage to the public, | 
but they are the only kind that would make a return worthy your | 
notice. Should youdeem it necessary to consult professional men 
in England, such as are unbiassed, and have had an opportunity of 
taking observations, you will, I have no doubt, concur with me in 
thinking them particularly applicable to this country, especially as 
common roads for carriages are not yet introduced. 

The ground between La Guayra and Caracas is extremely uneven, 
and presents many formidable difficulties to be overcome in the 
formation of the road. It is not a little remarkable that imme- 
diately behind the City of Caracas the chain of mountains which 
rans east and west, parallel with the shore of the Carribbean Sea, 
meets with a temporary interruption. A continuous chain or ravine 
rerscots it crosswise, through which runs the small streamlet 
aucagua and on its way falls into another stream similar in size 
= called Topo, which name the river retains from the junction to 
. sea at Catia de la Mar. This brook is the only opening by which | 

oo can possibly enter the valley of Caracas without climbing 
“ié mountain as the present mule track does. It is very extraordi- | 


establish 








hary that this opening should never have induced the natives to 


persevere in forming a road in this direction. 


I I understand it has 


erty yg but they seem invariably to have left this ravine or | 
line roe = main chain of mountains in order to make as short a 
ince 2 aayra as possible, but while they seem to have had this 
+i they bewildered themselves in the steep and abrupt valleys 
of the mountain. 
hg down this ravine that I intend the new road to pass ; but 
these aap ped rather serious difficulties to encounter. Two of 
makin t ascents extremely steep, which must be overcome by 
80 mn = road in a zigzag direction to diminish the rate of ascent 
their hy to enable the horses to proceed uninterraptedly with 
summit Lomaewite to surmount it by machinery applied at the 
setouat of ~ former of these modes is objectionable : First, on 
prolonging the increase of distance by being zigzag ; secondly, the 
length of © of the journey in point of time; and thirdly, the greater 
mode ae that will have to be kept in repair. _ Whereas, by the 
very sim “prone the advantage of machinery (which might be ofa 
entirely we construction and moved by horses) shortens the distance, 
being cies nes the repairing of the road, and excels greatly in 
dif peliioe attain and commodions. The remaining of the three 
Which wor sete to above is the crossing a chain between two hills 
Soon a ¢ require a small chain bridge. 
Catia de | i obstacle is surmounted the road enters the plain of 
the whole w ar, and from thence the country is pretty favourable 
minute canes to La Gaayra. I would have made an accurate and 
estimated t ey and profile of the whole line, by which I could have 
ing aon nb nicety the total cost of such an undertaking, but learn- 
intendant pr hi arrival at Caracas that several merchants with the 
and that th bv province had in contemplation to commence a road, 
Cient breadth had employed men to clear away the wood toa sufli- 
consequent! * in order that they might ascertain the practicability, I 
away the ~ gave up the idea of going to the expense of clearing 
and of Ghaete another direction which I had selected for my road, 
© make i- Naar myself with the observations I was enabled 
accurate jud 1€ means already open to me. I cannot form an 
Make et et ot the sam that would have been required to 
$400 or $500. Opening in the wood, but I should think not less than 
is ther fo. The probability is that it would have exceeded this. 
vunerelore, will be a satisfactory reason for my not proceeding 


th 


| underground works, such as tunnels, &c, as I conceived they were 
| liable to be entirely destroyed by the shock of an earthquake. In 
| cases where it would seem such were suitable I have passed over the 


fair medium between the result of the modes of calculation, as the | 
‘ 


so far as might have been anticipated. The levels I have obtained, 
and other local information respecting the nature of the rock and 
ground to be excavated in various parts, has enabled me to estimate 
in a general way (in doing which I have taken care to allow largely 
for everything), keeping in mind the numerous adventitious expenses 
that will arise*by the bringing of artisans, tools, &c., from England. 
As [ have just stated that the items are founded upon very general 
data it is not necessary to insert here an estimate at full length. 
The aggregate amounts to 160,000/. sterling, which sum I consider 
amply enough to cover every variety of expense. To ascertain 
whether the revenue of the road would be adequate to this expendi- 
ture I had recourse tothe Custom House Returns at La Guayra, but 
they afforded me no just data as the exports only are given in weight, 
the imports being stated by the total amount and rate of duty on 
each cargo. The number of mules and the weight which each carries 
would evidently give the quantity of goods annually passing between 
the two places, but the reports of different individuals from whom 
we might have expected correct information differ so widely that no 
dependence can be placed on any of them. [ lastly resorted to the 
rent paid by the person who receives the toll at the entrance of the | 
old road into Caracas, and that paid by each mule. This will approxi- 
mate pretty nearly to the truth. At all events if it does err it will 
rather incline to give the number of mules less than they really are, 
which makes the calculations more’ to be depended upon. I have 
— founded them on these data :— 


weight which could be dragged by one English horse. The carriages 
employed in the coal works in England on the most improved rail- 
ways weigh about 20 cwts., and contain each 3 tons of coals. The 
friction of moving one of them thus loaded is 4 stones. Therefore 
the proportion between the load and extra weight of carriage and 
friction is as 640: 164, Let this proportion be applied to the load 
estimated as the power of a horse as above—6000 lbs., and we shall 
have, as 640 : 164 :: 6000 : 1537. Consequently each horse, indepen- 
dent of the weight of the carriage, friction, and his own disadvantage 
a — 1537 = 4463 lbs. The total weight per day is 40,000 lbs. 

$463 =9. Number of 5 English horses that would be sufficient 


to supply the splendid City of Caracas, and also to convey its produce 
to the port. Suppose we reckon one horse = 24 puny mules, the 
number "2 be (say) to cover all, 25 mules: 

,0) 





= 1600 lbs. the goods one will bring up. 


25 
What follows should have been first inserted 2} x 1760 = 4408 
yards per hour; the horse moves with a load of 240 lbs. 
00 3 ‘“ 
pi I = 220 ft. per minute speed of the horse. 
A horse’s power may therefore be represented by 240 x 220, 
being the effect for one minute. 
Now another formula for the power of one horse is 32,000 lbs. 


e annual toll rent) isi............sesce.ese000ee0e6 4000 dollars, raised 1 foot ina minute. This reduced to the same space—220 ft. 
Each. mule: pays 4 reale, and’ passes: through per minute gives the expression 145 x 220. There is a great dis- 
four times:per week, This makesthe annual crepancy between these two formula. The former is one that is 
toll paidl by one mule! ............0000000000e eee 13 dollars. very generally resorted to by the road engineers, but it evidently is 
Hence 4000divided by 13 will give the number too much, for the latter has received from time to time additional 
CRIES GD si icsscctnciiintsibinasinssvive ; 300 mules. support from various experimentalists since it was first published by 
Each mule may be estimated on an average Smeaton. Perhaps a very fair statement of a horse’s power would 
to carry 200 lbs. four times per week, gives be 154 lbs. raised perpendicularly 220 ft. per minute, or at the rate 
the total weight annually ............. ee 5571 tons. of 2} miles per hour on a road. ‘ . 
The cost of conveyance amounts at present to Calculations.—5571 tons annually to be raised, or 27 tons each 
12 reales per 200 lbs. This gives the cost mule per day. But when the new road is finished the mules will be 
TUM is srsviscovveess 5 sista seathte to tesasvavaadtae se 17 dollars. enabled to pass six times back and forward per week, instead of at 


The length of the new road will be about 23 miles, and the | pfesent four times. The daily weight to be raised will, therefore, be 
elevation of the valley of Caracas is 2660 ft. The mules will be able | diminished in the ratio of 4 to 6, which gives the weight 18 tons, or 
to perform one journey per day with a weight of 1600 lbs. exclusive | more accurately 40,000 lbs.—R. 8. 
of the weight of carriages. The following is an estimate of nd | —_ ——— nae 
probable expense of conveying goods to and from La Guayra and 
Caracas on the new road, being made on the railroad principle and | NOVEL ELECTRO METALLURGICAL 


the advantage of machineryembraced. A mule’s load of 1600 lbs. is MACHINE 


taken as the data. One journey is performed per day, and one man 
ROFESSOR JAMES MANES anp SONS call the attention of 











is capable of attending to four mules. 


For one mule’s keeping per day .........ssssseeeeseeeeeere 4 reales. ‘ , ind P . 

One man’s wages per day, $1; but as he attends to miners, mineowners, capitalists, and others interested in the 
four mules, } of it only must be charged ............ 3 ‘ working of gold or silver mines to their new Electro Metallurgical 

Weel Gil CORT OF CNFTIRIG asi dccciensdsedisicssseesciicens. ooo Machine for extracting fine and rusty gold from sands or tailings of 


stamp mills, or the sands of hydraulic gold diggings, or from the 
black sands on the coast of Oregon or California, and other parts of 
the world where gold is found. 

The problem that has long troubled the worker of free-milling 
gold and silver ores is a method to save the mineral now lost in the 


This is ample allowance as it is equal to 20 per cent. 

on the original cost of carriage. 
TO WORE GG GORE OE GION iiisccisscccsevecisesessetscedicsses 1 an 
Then $150 is supposed to be the price of a good mule, 

and that it will work five years. 


Engineer's expenses...... £500 per annum. tailings of stamp mills or flumes. This alone, if it could be saved, 
ZOO GIES cccisccesseeses 200 pe would amount to many million dollars profit each year, besides 
Two assistants ............ 300 “ enabling the working of much territory which is now lying idle for 
Men on the road ......... 400 i want of an economical and thorough process of treatment. 

For this we may reckon per day ........cccsssscsccsseseees fae — 





Total cost of conveying 1600 lbs. of goods from La 
DONIR: BO GRID sic ctanesinssevessssinerscstassavesssesses 15 reales. 

The price per ton will be 21 reales, the present price is 1344 reales, 
and the difference per ton is 1134 reales. Admitting that the public 
should pay the same price for goods conveyed on the new road as 
they do at present, which they seem inclined to do on condition that 
when the trade shall increase the proprietor shall decrease the price 
of conveyance in the same proportion, the profit to the proprietors 
would then be 1134 reales per ton, or $14. The yearly tonnage is 
5571 tons; consequently the annual profit would be 14,180/. sterling, 
taking the exchange at $5°4 per 1/. sterling. Hence if we calculate 
on the proprietors having 10 per cent. for the capital sunk it appears 
this return will only warrant the outlay of 141,800/. This sum it is 
true might complete the road, but I should scarcely think it safe to 
reduce the estimated sum below 140,000/. In this calculation the 
figures have certainly been kept below what they really are, nothing 
has been taken into account for the saddle mules and numerous other 
articles, such as household furniture and other bulky weights that 
cannot be conveniently carried on the backs of mules, because no 
correct information could be obtained respecting the quantity. It is il i 
certainly highly probable that with a good communication opened LL i 
an immense number of articles of husbandry, household furniture, 
and frames of wooden houses would be imported from the United 
States, which would operate as a powerful stimulus to agriculture, | 
thereby augmenting the produce. 

Yet notwithstanding the concurrence of so many circumstances, ’ 
which almost put the increase of trade beyond question, I think it Prof. James Manes and Sons, of Denver, Colorado, U.S., have in- 
would not be prudent at the present moment to commence the spe- | vented a machine (represented in the above engraving) which it is 
culation, since we have seen at the close of the estimate that by | claimed will save nearly the entire amount of mineral which passes throng i, 

‘ 3 : the loss not being over 10 per cent., and in many cases not in excess of half that 
sapponns the —— tonnage should be paid as by the old road, and amount. The machine is a cheap and practical process—it never need stop for 
that the proprietors should only reap 10 per cent., which is the least | charging or cleaning up, being nearly self-acting. Steam, electricity, and mer- 
that ought to arise from it, the annual revenue is scarcely sufficient. | cury are used in the process of extracting the mineral. : 

Paying the same sum for the carriage of goods on the new road as on This machine or amalgamator is adapted for free-milling gold or silver ores, 
ld is perl ‘ ii t = } ’ in their ¢ t | or refractory after roasting. It consists of a series of three or more large cy- 

the old is perhaps no impediment, as the Government in their grants | jinders, wider at one end than the other, placed one above the other in a hori- 

of the monopolies of the Rivers Magdalena and Orinoco have stated | zontal position, a shaft or spindle ranning through the centre of each. 

no price, except that it is not to exceed what it was previous to the The ore and mercury are fed into the first cylinder, passing a _ meee 

. i 1 Se ott _ | and then to the third. The first cylinder is furnished with steel mullers which 
grant ; but caiculating ra these grounds as we have done it still ep nearly touch the sides of the cylinder, and revolve at. a good rate of speed, mix- 
pears the present trade is inadequate to the capital by 20,0007. I| ing the mercury and ore. The second cylinder is furnished with large steel 
should, therefore, recommend any proceedings to be suspended for | brushes attached to the shaft or spindle, revolving ate high sate of speed ; 

ey 2 i i | through this a current of electricity is furnished by a Westinghouse dynamic 

(wo-or three years, when the enquiry apenas the — | electro machine, which materially assists in gathering the particles of very fine 
may again be resumed, and a conclusion may of course be Grawn | gold together, and thoroughly amalgamating the metal and mercury. The third 
from the facts and data given above.—I remain, Gentlemen, your | cylinder is similarly furnished to the second ; into this the amalgam passes, and 
faithful servant, ROBERT STKPHENSON is again acted upon and mixed by the brushes to catch any gold which might 
on Mead - ean a gy : ay raped amalge ion i cond, th cylinder may be used if 

P.S.—In designing the line of road I have carefully avoided any a algamation in the second. A fourth cylin dine , 

The amalgamated pulp then passes through a revolving copper drum, plated 
with quicksilver inside. As the drum revolves it takes up the most part of the 
amalgamated gold. As the inside of the drum is constantly washed with a spray 
- ‘ A 3 of water from perforated pipes fixed inside of said drum, a clean-plated surface 
hill for the reason just now stated. I shall just remark before closirg | js constantly brought in contact with the pulp or tailings as it passes out from 
this report the astonishment with whica I heard that Humboldt | the cylinders. After leaving the drum it falls down on to incline copper plates, 

: = : La : . ‘ ; the same as is now used in stamp mills. 
during his stay in this neighbourhood proposed . canal — — The amalgam can be collected from the drum and plates without stopping the 
mode of opening a communication between the coast and the plain | machine, and any live quicksilver that passes will be caught in syphons. The 
of Caracas, A glance at the intervening surface I should have | tailings are carried off withthe water. The machine when attached to the flume 
thought would have been sufficient to convince anyone of the mon- | Will be driven by the waste water; it sifts the fine sands from the coarse gravel, 
. l oO illi terli ao ap ld not have and amalgamates it as above, 

strous nature of the proposal. ne mi ion s er ing wou n . The specific points claimed by Prof. Manes and Sons in their patent are— 
completed it, and if completed considerable difficulty would be ex- 1.—The saving of almost all the mineral passing through the machine. 

perienced in supplying it with water. Moreover, if a slight shock of —— _ being — ao rae A tod matertal, thereby saving all 
, Ba Allg ales a 2 » wate nis a 3.—The entire absence of loss o 1¢ amalgamated material, thereby savi al! 
an earthquake wae to take plac e all the ~~ ate r would escape. . A the mercury, which, with the processes now in use, there is a large loss both of 

Calculations Relative to the Intended Railroad between La Guayra | mercury and the precious metal. 
and Caracas.—The valley of Caracas is 2660 ft. above La Guayra. 4.—The smal! cost per ton at which the ore can be treated. oe 
T f » 9ARO ) = > 400.00 > stionate expression By the addition of the powerful current of electricity that passes o 6 re- 
Therefore 2660 x 40,000 = 106,4 'y M ). F ropoction te ay ho _ | volving brushes, the most minute particles of gold wil] be caught and retained, 
of work to be performed in one day: Allow a horse to work 8 hours | which in the ordinary flume and stamps passes off with the water; this often 
per day. Then by the first formula the total performance in one day | amounts to a large percentage. pra - 

. ‘be 5 :. 29) x 480 min. o 5 lbs. x 150,600 ft. = The inventors state that if English stock companies will give their assistance 
would be 145 lbs. x ov ft. be yw " cl : f . : f 3 » horse | t© work the blac k sands of Oregon and California by paying for the building of 
15,312,000, proportionate expression or the performance 0 one sors the machines, they will take a share of the gold for their services, or they will 
during one day. To reduce this formula to that of the elevation of 
Caracas, or 2660 ft. (say) as 2660 ft.: 145 Ibs. :: 105,600 ft. : 5736 lbs. 
that would be raised from La Guayra to Caracas by one strong 
English horse in 8 hours. He would probably be able to do more 
than this by a little additional exertion every other day, as in re- 
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send their machines to any part of the world, or will sell patent rights to those 
desiring any of their patent machines or revolving furnaces for roasting or 
smelting ores, ball pulverisers, &c. 

Prof. James Manes and Sons are agents for the Morey and Sparey 
Ball Pulveriser, that crushes and pulverises at the same time, and 
does as much work as eight stamps in a day, crushing either wet 


turning to La Guayra it is evident the load wouid nearly pass of or dry 
itself, Supposing the distance between the places 23 miles and the ; eescliak a 
rise 2660 ft., this gives the rate of ascent ‘78 in. per yard. , PRINCIPAL OFFICE OF 
Now by direct proportion and the equilibrium of bodies on inclined Prof. MANES and SONS, 
lanes, we find that on an ascent of this rate, the weight of 145 lbs. | yy ars 7 . . “ 
{which we agree to be one horse power) will equalise 6692 lbs. on the \No. 3 ‘ 2, Glanarm St reet, Deny er, Colorado, 


U.S.A, 


All our machines and furnaces are made by the Colorado Iroa 
Company of Denver, Colorado, the most extensive mining machine 
works in America. 


plane, which differs but little from the performance of a horse by the 
other mode of calculation, and this difference is not more than what 
we may conceive sufficient to impel and put the required momentum 
into the burthen, We shall, therefore, consider 6000 Ibs., which is a 
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MINING MACHINERY, 


MILLING MACHINERY) STAMP END WORKS, LINCOLN, AND 78, LOMBARD STREET, LONDoy 


Of the MOST APPROVED AMERICAN PATTERNS. | 
GOLD MILLS. 


The California pattern of Gold Stamp Mill is universally 
aceepted as the most perfect, economic, and efficient made. | 
We have over 900 stamps in successful work in the various 
Western Gold Districts. 


SILVER MILLS. 


Silver amalgamation in Pans is essentially an American | 
vstem evolved after years of work on the rich silver mines | 

. Nevada. | 

“We have over 500 Stamps, with necessary pans, settlers, 
roasting furnaces, &c., all of our own manufacture, at work 
in different silver camps of the United States, Mexico, and 
South America, and Phillipine Islands, Asia. 


CONCENTRATION MILLS 


Of the most approved German pattern and arrangement, or 
with Stamps and Frue Vanner Concentrators for low grade 
silver ores, light in lead. We have over 20 large German pat- 
tern mills at work on lead, zinc, or copper ores, and numerous 
Vanner mills on ores never before successfully concentrated. 

Mining Pumps, Cornish pattern, of the largest sizes. 
Hoisting Engines, from 4 h.p. up to the largest direct- 
acting engines to sink 3000 feet. 

SMELTING WORKS. 

We have 80 Water Jacket Smelting Furnaces in use from 
20 in. circular up to 54 in. by 60 in. for lead and silver smelt- | 
ing; and special High Jacket Furnaces for copper ores 

Engines of any size, plain slide valve, Corliss, compound Corliss, 
Boilers, all sizes. Leachin Mills, "Hallidie Wire Rope 
Tramways. Comet Cr om 
per hour. White, Howell. Bruckner, and Stetefeldt 
Roasting Furnaces, &c. 

We have had twenty years experience in the manufacture solely of 
MINING MACHINERY, and have special facilities for shipping to 
all foreign parts through our New York Office, where all details of 
clearance, shipment, and insurance are conducted. Our machinery is 
already well known in Mexico, Peru, Chili, Venezuela, Honduras, and 
other South American countries, 





Correspondence solicited. Descriptive Circulars and Catalogues on 
application 


FRASER AND CHALMERS. | 


PRINCIPAL OFFICE AND WORKS. | New Y ORK OFFICE. 


Fulton and Union Streets, No. 2, Wall Street, 
Chicago, I11, U.S, | New £& ork, U.S. 


COLORADO OFFICE—CHEESMAN BLOCK, DENVER. 





. Champion” ’Rock- borer 
AND AIR COMPRESSOR. 





er, with capacity of 12 to 20 tons | 


os ee 


CLAYTON AND SHUTTLEWORTH, 








GH™ The Royal Agricultural Society of England have awarded Lvery First Prize to CLAYTON and SHUTTLE 


for Portable and other Steam Engines since 186%, and Prizes at every Meeting at which they have competed since 1849, a 













Steam Engines, portable & fixed, 


For Coals, Wood, Straw, and every kind of Fuel, 
OVER 21,500 SOLD 


Thrashing Machines. 


OVER 19,500 SOLD. 
Straw, Corn, and Hay Elevatoy 
Chaff Cutters for Steam Power, 
Grinding Mills. 

Saw Benches. 

Traction Engines, &c. 


GOLD MEDALS AND OTHER PRIZES have been awarded ty 
CLAYTON AND SHUTTLEWORTH at all the importa 
International and Colonial Exhibitions, including 





AND FIRST CLASS CERTIFICATE at the 
Calcutta International Exhibition 1883-4. 


GOLD MEDAL 


THE ONLY GOLD MEDAL LONDON, 1851 and 1862; 
AWARDED FOR PARIS, 1855, 1867, and 1878 ; 
PORTABLE STEAM ENGINES. , VIENNA, 1857, 1866, and 1873. 


venpenes in English and all Eur opean Languages free on application. 
THOMAS TURTON AND SONS, 
MANUFACTURERS OF 


Cast Steel for Mining and other Tools, Shear, Blister, and Spring Steel, 
FILES OF SUPERIOR QUALITY. 


EDGE TOOLS, HAMMERS, PICKS, AND ALL KINDS OF TOOLS ror RAILWAYS, COLLIERIES, ENGINEERS, Aan 
LOC OMOTIVE ENGINE, RAILWAY CARRIAGE, AND WAGON SPRINGS AND BUFFERS. 


SHEAF WORKS, AND SPRING WORKS, SHEFFIELD. 


LONDON OFFICES :—90, CANNON STREET, E.C. 


POTENTITE. 


a 

This unrivalled Explosive, as manufectured by the New and Perfected Machinery of the Company, is perfectly safe for 
transit, storage, and use, and is employed in every description of Mining or Quarrying Work, for Tunnelling, Pit Sinking, Engineering 
Work, and Submarine Operations, with the most complete success and satisfaction. 

Potentite does Nor contain its own MEANS OF IGNITION, is free from Nitro-Glycerine, 
demonstrated by public experiments. 

Its strength is unequalled. 

zives off neither flame, smoke, nor offensive smell. 


p CONTRACTORS 


and its SAFETY has been special 


Its action is certain, 


In action it g By its use labour is economised, as work can be resumed immediate!) 


after the shot is fired. 


POTENTITE is specially adapted for export to hot climates, as it is unaffected by heat, and is free from dangerous exudations. 


POTENTITE IS THE SAFEST STRONGEST, MARKET 


For particulars and prices, apply to— 


THE POTENTITE COMPANY, LIMITED. 


Heap Orrice—3, FENCHURCH AVENUE, LONDON, E.C. 


AND WORK FOR W ORK, CHEAPEST EXPLOSIVE IN TUE 






































As an inst: ance of the actual work done by this Machinery 
in various kinds of ground, some of it the hardest rock, it | 
may be mentioned that in Cornwall, irrespective of the work | 
performed by the “Champion” Rock-borers and Air-compres- 
sors pure hased by various Mines, the drivage, rising, sinking, 
and stoping done by contract by ‘the P roprie tor with his ow a 
Machinery now amounts to over 1350 fathoms. 

Several of these Air- ~compressors, ranging from 3} to 12 tons 
in weight may be seen in constant work in the Camborne 
Mining District. — 


R. H. HARRIS, 


ENGINEER, 
63, QUEEN VICTORIA STREET, LONDON. 
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KIRKSTALL, BOWLING, AND STAFFORDSHIRE BAR IRON 


RAILS — RAILS— RAILs —| 


New, slightly defective. 


F.B. SECTION— BULL HEAD—DOUBLE HEAD— 


Sections on application to 


10, 12, 14, 16, 18, 20, 24, 30, 40, 50, 60, 70, 75, 80 lb. per yard. | 
WILLIAM FIRTH, WATER LANE, LEEDS. | 


POINT and CROSSINGS with all Fittings complete. 
2000 tons in stock ready for delivery. 


JHOKING 
P 


BROKEN 
SHAFTS 


pee sottoms, Trommels, Cylinder 
Covers, Riddles, Sieves for Diamond, 
Gold, Silver, Copper, Lead and Tin Mines. 


Samples and Prices free on aj Tr 


Extra Treble Strong Wire Cloth and 
Perforated Metals in Steel, Iron, Cop- 
per, Brass, Zinc, Bronze. 


N GREENING & & SONS, Limited, 


Wire Manufacturers and Metal aiicaion. 


Made in all Meshes and Widths. =| W. ARRING'T'ON. 
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ROBERT BROADBENT & SON, STALYBRIDEE, 


‘an EAT SAVING OF 












PATE <m ES AND SOLE MAKERS 


OF THEIR WELL-KNOWN 


Patent Improved 
=p, BlakeStonebreakers 


and Ore Crushers, 
With PATENT DRAW-BACK MOTION, 


WHICH DISPENSES WITH ALL SPRINGS G. 
JAWS adaptable either for CUBING or CRUSHING. 
Reversible in Three Sections, with Surfaced Bac 
Steel Toggle | Cushions. 


PRICES, PARTICULARS, 3, AND TESTIMONIALS ON 
APPLICATION. 


POWER. 


REVENTED. 


NO 
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THE “HIRNANT” ROCK DRIL 


This ROCK DRILL is the result of an extensive and practical experience, and was designed to overcome 
h proved defects in the omnes Rock Drills now in the market. 
the 


ORTR —————— ph a ae 


The following important pointe’ s are deietobre in the ‘ “ HIRNANT” ROCK DRILL:— 


xed, GREAT ECONOMY in motive power. 
| GREAT DURABILITY as the destructive shock common to the Cams of 


ordinary Rock Drills is ENTIRELY overcome. 
THE CAM. is locked at each end of the Stroke whilst the blow is delivered. 
PROVISION to take up any slack in the Feed Screw arising from wear, 
Four No. 3 “HIRNANT” Rock Drills have been for the past 15 months, 
” ow are, in DAILY USE boring the Hirnant Tunnel, North Wales, for the 


dn 
” ool Corporation New Waterworks, together with our 


Liverp 
PATENT ROCK DRILL CARRIAGES, 
PATENT AIR COMPRESSORS, 


nia [MME And complete plant (our own manuracturE), which may be seen at work at any 
time by en 
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LARMUTH 
and 
HOWARTH’S PATENT 









Prices and every information on application to— 


THOMAS LARMUTH & GQ. 


ESTABLISHED 1837. 


K NGINEERS, SALFORD, MANCHESTER. ee SP Paks 


ecl, a SS 


‘ DEUTSCHE SPRENGSTOFF ACT.-GES,  TSLTEN & GUILLEAUMCE 


ube MAR. (GERMAN EXPLOSIVES COMPANY, LIMITED), IRON A ND ST EE | WIR E, 
y,' — Round and Flat Wire Ropes, 


OF ALL DESCRIPTIONS FOR 


MINING, INCLINES, SHIPS’ RIGGING, TOWING, HAWSERS, &c. 
DYNAMITE W. ¥, DENNIS AND cO., 


(Sole Agents for Great Britain), 























? ’ the ) f the maximum strength allowed by the 101, LEADENHALL STREET, LONDON, E.C. ; 
ine Of the HIGHEST DESCRIPTION, and of t mA M8 ° MIDLAND BUILDINGS, 1, NEW STREET, BIRMINGHAM; Anp 
| British Explosives Act (75 per cent. Nitroglycerine). 3 TOWER CHAMBERS, WATER STREET, LIVERPOOL. 
iall 
Messrs. FELTEN AND GUILLEAUME 
HEAD OFFICE: HAMBURG, PLAN, 9. MANUFACTURE MINING and OTHER ROPES with the wire 
ve saa a > forming the strands laid either to the right or left hand, and the 
LONDON AGENT: MR. WM. BRODERSEN, 79, LEADENHALL STREET, EC. strands forming the rope laid in the opposite direction, or having 


ome ween STOCK KEPT IN YDON AND NUMEROUS COUNTRY MAGAZINES. the strands laid up into the rope same lay as the wire in the strand 
SHIPMENTS EFFECTED TO ALL PARTS. aout S Rare & Leno sh) See ssipeaiiaceiinl . - as the customer an prefer. Reese of the latter construction have 
—— = ——————— been recently patented ; but Messrs. FELTEN and GUILLEAUME, 
having manufactured ropes on this system for upwards of 40 years, 
are prepared to supply such ropes, and guarantee the purchaser 
against any liability for infringement of the patent referred to. 


RAILS—STEEL AND IRON.— 


a = : : = NEW, PERFECT, and SLIGHTLY DEFECTIVE. Suitable for 
; sp (77 ity 4 e > ae —— a - 7 . Z Colliery Sidings and Contractors’ purposes. Large and assorted 
an EY, a fs he : stocks.—Apply for Sheet of Sections to 


BOLLING AND LOWE, 
PATENT WIRE TRAMWAYS 2, LAURENCE POUNTNEY HILL, LONDON; £.C. 


Of all descriptions on the Single and Double-Rope Systems; Self-Acting, and Driven by Steam, 
Water, or Horse Power. HE IRON AND COAL TRADES REVIEW 


‘ . ‘ : ‘ The [Ron AND Coat Trapes’ Review is extensively circulatedamongst the 
Carrying from 50 to 1000 tons per day. Over 150 miles erected in all parts of the world. For Particulars and Estimates apply to iron Producers, Manufacturers, and Coneumera,Qoalowners, &e., in all the troe 
] L 1 and coal districts. It is, therefore, one of theleading organs foradvertising every 
4 Y ‘escription of Iron Manufactures, Machinery, ew Inventions, and all mattere 
W. T. H. C A R R I N G T O N, 9, and 11, Fenchure I Ay enue, onc on, telating tothe Iron Coal, Hardware, Engineering, and Metal Trades in general 
Offices of the Review: 342, Strand, W.C 
Remittances payable to W. tr. Pringle. 

















Removed howe 76, Cheapside, E.C. 
ENGINEER AND MANAGER TO THE OWNERS OF THE PATENTS FOR WIRE ROFS TRANSPORT. 


-— MANCHESTER WIRE WORKS. 


NEAR VICTORIA STATION, MANCHESTER, Sanat 
(ESTABLISHED 1790). 


: . 3 
JOHN STANIAR AND CO., 
Manufacturers by STEAM POWER of all kinds of Wire Web, EXTRA TREBLE STRONG for 
LEAD AND COPPER MINES. 
Jigger Bottoms and Cylinder Covers woven ANY WIDTH, in Iron, Steel, Brass, or Copper. 
EXTRA STRONG PERFORATED ZINC AND COPPER RIDDLES AND SIEVES. 











BLA STING- FUSE \) 
Uf the highest quality. | 


DESORIPTIVE LISTS WITH 
TERMS AND SAMPLES ON APPLICATION. 





PERFORATED IRON, STEEL, COPPER, AND ZINC PLATES IN VARIOUS DIMENSIONS AND THICKNESSES, \ This pe ae Be my Satie aneaant dommes tor 
errs Ordere Executed with the Greatest Dispatch. ’ pi e 


—— —— 


, [SIL VER MEDAL S AWAR DE D. AT ( ;ORNW ALL POL Y TECHNIK 
SOLID DRAWN BRASS AND COPPER| 1872 aN 1876. 

| | HE WELL-KNOWN PATENT SELF-ACTING ORE 
BOILER TUBES DRESSING MACHINERY, as in operation at most of the 
\large Mines in the Kingdom and Abroad, 4 a a poe 
F y y 3 CRS, | THE PATENTEE AND MANUFACTURER, Mr.GEORGE GREEN, 
a ee OF SREES SOILES | Mining Engineer, AT GREATLY REDUCED PRICES also al) 

pubes | descriptions of Mining Machinery, including 


MUNTZ’S OR GREEN’S PROCESS |GOLD axp SILVER AMALGAMATING MACHINERY, complet: 


Stamp Mills, Water W heels, Steam Engines, &c. 
ROLLER SHELLS FOR CRUSHING MILLS—aspeciality. 





MUNTZ’S METAL COMPANY (LIMITED), | 
FRENCH WALLS SPECIAL DESIGNS FOR EXPORT AND DIFFICULT TRANSIT. RecisteRep TRAE Mark 


NEAR BIRMINGHAM. Prices and particulars on application to the Manufactory, A Rep THREAD RUNNING THROUCH THE CéNtrRe of THe Fuse & 
LONDON AGENTS—Onartes Moss and Co., 2, Rood Lane, London, E.0. | ABERYSTWITH, SOUTH WALES. 
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{HE BLAKE-MARSDEN NEW PATENT IMPROVED STONE BREAKERS AND ORE CRUSHERS, 

=am BH. R. MARSDEN, “ccs* 
NEW PATENT FINE CRUSHER OR PULVERIZER, 

GOLD QUARTZ, SILVER, COPPER, TIN, ZINC, LEAD 


AND ORES OF EVERY DESCRIPTION 
AWARDED OVER 


ATENT REVERSIBLE CUBING and CRUSHING 4 m 
. Also Cement, Barytes, Limestone, Chalk, Pyrites, 


JAWS, IN FOUR SECTIONS, 
WITS PATENT FACED BACKS, REQUIRING Coprolite, &c., &e. These Machines are in suc- FIRST-CLASS GOLD AND SILVER MEDAtgs 

ADOPTED BY THE PRINCIPAL CORPORATIONS ¢ 
, 


NO WHITE METAL IN FIXING. ° ° ° 
cessful operation in this country and abroad, and TRACTORS, MINING COMPANIES, oe 1o' 0 


GRUCIBLE CAST-STEEL CONNECTING RODS. reference to users can be had on application. a eS oe 
RENEWABLE TOGGLE CUSHIONS, &c. ROAD METAL BROKEN EQUAL TO Hany A? 
ONE-TENTH THE COST. ; 

















= ~ g [> EXTRAOTS FROM TESTIMONIALS.—STONEBRRAKRR 
OY ER 4 0 0 0 IN USE. I IPD “IT now order Three of your Stone Orushers, size 15 x 16 bos 
y y your very best construction, and to include two extra sets tobe 

ree, |} and Oheeks for each. The last two 24x 13 machines you ot J 

. ad which are at work 2 this colony, are doin very well sent 

TRA Yy a, oe soon find that the railway contractors will adopt your mp 

EX CTS FROM TESTIMONIALS. ; A < preference to the colonial ones—two of which I re TT haeites 
PULVERIZER. "3 1 - \ contractors have had as many as nine of them, which haye a rn 

“*{ have great pleasure in bearing testimony tothe meritsand ASNITAR S NS 7 > 4 very good satisfaction. Once they know of yours thorougt 
capabilities of your patent combined fine crusher and sieving appa- WIZ \ ‘ft Sy ] - } believe you will do a good trade with the colonies, For refers Lf 
ratus. I bave tried it on a variety of ores and minerals, and it pul- p y Pe ‘ the high character of your constructions you can refer jo ot 
verizes them with equal success. You can put in a small paving y : , oy j oie having used them with the very best resu!ts, both in New Ioale 

stone and bring it out like flour.” . Y Med wy iss | AN i a and this colony, and much prefer them to the colonia! article 
**In reply to your favour, I have much pleasure in informing you SS 7 Ki gay / ms se’) in point of construction and less liability to go out of order, 7 
that the 12x3 Pulverizer we had from you is giving us every satis- SS g i, t te ' material we are crushing is very hard blue stone, for railway ba) 

faction. The material we are operating on is an exceptionallyhard -S S g f | purposes. Push on with the order as quickly as possible. Id 
one. Lam well satisfied with its working.” \ ys YH \ think it necessary to have any engineering inspection, The 
“Our experience is that the motion and mechanical arrangements SS . i brought your machines prominently under the notice of all 
of your machine are the best for pulverizing that we haveever met PS. jj} 7) Wy fs contractors in this colony, likewise the Government, Many of 
with.” S. ; 4 i, ; | contractors have spoken to ine in reference to their CAapabiliting 
“ The reports from our minesas regards the working of your Fine Re , G : ’ [ could only tell them that they are by far and away the best 
Crusher (205) recently supplied are very favourable, although we PL \\i7/f \ Ch. y * ps of most economical I ever used, The very ‘act of me having puroh 
cannot quote you exact figures, On being got into position it was SIGS ; ° g ‘ : now Eleven from you at various intervals and various sizes, ani: 
tried by Aand, with the result that it made short work of the biggest : —— ie ene above 12 years ago, and having tried all the other makers, is’ ihc 
pieces of ore we put into the hopper. You might say how long you a i = pl —— guarantee of the capabilities and the working of your Machin 

would take to deliver anuther of the same size.” yy “f- : Z : } 4 Yours in every way surpass all others.” , 
** Ag I once before stated, your machine is a perfect pulverizer.” : . Vz | , ** Some of your testimonials do not give your machines half th 
**] am sure the machine will be a success, and a great one, and wheel itg due. I have seen men hammering away on a big rock fora qu . 
there is any amount of demand for sucha machine. We can work arf PONE of a day which your machine would reduce to the required size j 
it with 20 lbs. of steam,and our anaes. Sn? he. se dg with : — oi Sil NM p wedi of oe Z a, georansee ee pene largest size 

. i ct we run the Stonebr er and the Pulverizer bo a > ‘Te y Se chine would reduce more of the Cornish tin capels (which ; 
porter ome tay Ibs.” th GREATLY REDUCED PRICES ON APPLICATION. hardest rock of England) n a day than 200 men,and ata 

cost. 
FOR CATALOGUES, TESTIMONIALS, &c., APPLY TO THE SOLE MAKER, 


H. R. MARSDEN, SOHO 




















«TORN CAMERON'S 


SPECIALITIES ARE HIS 
FLY-WHEELS ON BOTH SIDES. 


STEAM PUMPS 


FOR 
COLLIERY PURPOSES. 
Specially adapted for forcing Water any height 

ALSO, FOR 


SINKING, FEEDING BOILERS AND STEAM 
FIRE ENGINES, 


Of which he has made over 9000, 








ALSO, HIS. 
PATENT CAM AND LEVER 
PUNCHING : SHEARING MACHINES. 


DISENGAGING APPARATUS. 


Works: Oldfield Road, Salford. 
Manchester. 


(For LONDON and DISTRICT—PRICE and BELSHAM, 
GENTS ! 2, QUEEN VI‘ TORIA STREET, E.¢ 
AGENTS | For NEWCASTLE and EAST COAST—E. BECKWITH AND CO., 
BONNERSFIELD, SUNDERLAND 





ESTABLISHED 18 


- EDWIN LEWIS AND SONS. 


By 2 special method of preparation this leather s made solid, perfectly close in Patent Tube Works, MONMORE GREEN and Britannia Boilor Tubo Works, ETTINGSHALI, 


texture, and impermeable to water; it has, therefore, all the qualifications essen 
tial for pump buckets, and is the most durable material of which they can be 
made. It may be had of all dealers in leather, and of — O R M 
HEPBURN AND GALE, LIMITED, V ’ L V E H A e 


TANNERS AND CURRIERS, , 
LEATHER MILL BAND ASD HOSE PIPE MANUFACTURERS, | MANUFACTURERS OF 
LON 


G LANE, SOUTHWARK, LON ° o 
rise Metals, 1861, 1865, 1878, for. Lapwelded & Buttwelded Wrought-iron, Steel, or Homogeneous Tube 


P or 
MILL BANDS, HOSE, AND LEATHER FOR MACHINERY PURPOSES. 
‘THE PATENT ACCESSIBLE” FOR EVERY 


CENTRIFUGAL PUMP COLLIERY OR MINING PURPOSE. 


Is the only Pomp from which the dise can be removed by 


yreaking the joint on a single face only. * 
Manufactured by CHARLES L. HETT, J. WOOD ASTON AND CO., STOURBRIDGE 


HYDRAULIC ENGINEEi, 
(WORKS AND OFFICES ADJOINING ORADLEY STATION), 


Maker of 
IMPROVED CENTRE VENT Manufacturers of 


TU RDIN CRANE, INCLINE, AND PIT CHAINS, 


WATER WHEELS, . 
Horse, Steam and Wind Power| Also CHAIN CABLES, ANCHORS, and RIGGING CHAINS, IRON and STEEL SHOVELS, SPADE 
PUMP &« FORKS, ANVILS, VICES, SCYTHES, HAY and CHAFF KNIVES, PICKS, HAMMERS, NAILS, 
= RAILWAY and MINING TOOLS, FRYING PANS, BOWLS, LADLES, &c., &. 


Catalogues on Application. Orab Winches, Pulley and Snatch Blocks, Screw and Lifting Jacks, Ship Knees, Forgings, and Use Iron of all descriptions 


NCHC¢ t FOUNDRY, BRIGG, . . , . 
ANCHOLME FO DR j WELDED STEEL CHAINS { FOR ORANES, INCLINES, MINES, &¢.. 


ENGLAND. 
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